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nium, the head preſents to us the organs of ſight, of 


* ſound, of ſmell, of taſte, and the greater part of thoſe which 
2 ſerve for deglutition. | 


* 


Bxstprs the external integuments of the head, viz. the 
hair, ſkin, and cellular ſubſtance, there are two other expan- 
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1% , OF THE HEAD. Part vl. 
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ſions on the head; the firſt is the tendon of the occipito- 5 


frontalis muſcle, the ſecond is the pericranium, which covers 
the external furface of all the bones of the cranium. 

The external part of this membrane may be ſaid to ſepa- 
rate from the other at the femicircular plane upon the fide 
ef the cranium, mentioned in the deſcription of the bones, 
and becomes a very ſtrong aponeuroſis, which covers the 
temporal muſcle, and is afterwards fixed to the external pro- 
ceſs of the os frontis, and to the upper edge of all the zygo- 
ma. The reſt of the pericranium is connected to the other 
parts of the head. 

The head is generally conſidered as one of the three prin- 
cipa} cavities of the human body. On its outſide are ſituat- 
ed the ſeats and baſes of ſeveral ' very complex particular or- 
gans; whereas on the inſide it contains only one, namely the 
brain, which is indeed the primum mobile of the whole ani- 
mal oeconomy; the mechaniſm of this organ is very little 
known; and the ſtructure of its different parts, even of thoſe 
with which we are ſuppoted to be moſt acquainted, is very 
difficult to be demonſtrated. | 


SECT, I. Of the Brain and its APPENDAGES. 


Tun name of brain is given to all that maſs which fills 
the cavity of the cranium, and which is immediately ſur- 
rounded by two membranes, called meninges by the Greeks, 


and matres by other ancients, becauſe they were commonly of 


opinion, that theſe membranes were the origin, and, as it 
were, the mother of all the other membranes of the body. 
This general maſs is divided into three particular portions; 


the cerebrum or brain properly ſo called, the cerebellum, and 


medulla oblongata. To theſe three parts contained within 


the cranium, a fourth is added, which fills the great canal of 
ade Pann Be 5 
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Thap. I. THE PERICRANIUM. _ fr 
the ſpina dorſi, and is known by the name of medulla Pins 


bis, being a continuation of the medulla oblongata. . 


The meninges, or membranes, are two in number, one of 
which is very ſtrong, and lies contiguous to the cranium; 


the other is very thin, and immediately touches the brains 
The firſt is named dura mater, the ſecond pia mater. This 


laſt is again divided into two; the external lamina being 
termed arachnoides, the internal retaining the common name 


of pia mater. We begin with theſe meninges. 


5 I. Dura Maler. 


Situation in general. The dura mater incloſes the brain 


and all its appendages. It lines the inſide of the cranium, 


and ſupplies the place of an internal perioſteum, being 
ſpread in holes and depreſſions, and covering all the emis 
nences in ſuch a manner as to prevent their being hurtful to 
the brain. | 

Divijien, In deſcribing the dura mater, we muſt take no: 
tice, 1. Of its compoſition. 2. Its adheſions to the cra- 
nium. 3. Its folds or ſepta. 4. Its productions, veſſels, and 


ner ves. 
Compoſition. The dura mater is compoſed of one lamina 


although it may, by maceration, be divided into two or more; 
Its texture is very cloſe and ſtrong, appearing to be W li- 


gamentous and partly tendinous. | 
Adbgfon. The dura mater ſticks cloſely to the cranium 


by a great number of filaments of the external ſur face, 


which enter the pores of the bones, almoſt every where, but 


more particularly at the ſutures both above and below; and 
by penetrating theſe j joints, they communicate with the ex- 
ternal perioſteum. Theſe filaments are, for the moſt part, 
mall veſſels, which being broken in ſeparating the dura ma- 
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ter from the ſkull, cauſe a great Wy of red points to ape 
* on the external ſurface of that membrane. 

It adheres much more to the whole inner ſurface of the 
cranium in children, and young perſons, than in thoſe of an 


advanced age, when the filaments become very ſmall, being 


compreſſed by the contraction of the bony pores ;z and conſe- 
quently they are more eaſily ruptured by any ores applied to 
them. 

Theſe adheſions are formed entirely by the outer ſurface 
of this membrane, the inner part of it being very ſmooth and 


poliſhed, and continually moiſtened, much in the ſame man- 


ner as the peritonaeum and pleura are, wy a fine fluid diſ- 


charged through its pores. 


Folds and ſepta. The dura mater ſends off ſeveral proceſ- 


ſes; three of which form particular ſepta that divide the 


brain into certain parts, One of them is ſuperior, repreſent- 


ing a kind of mediaſtinum between the two great lobes of the 


brain: The ſecond is in a middle fituation like a diaphragm, 
between the cerebrum and cerebellum : 'The third is inferior, 
between the lobes of the cerebellum. The ſuperior ſeptum 
is longitudinal, in form of a ſcythe, whence it is termed 


the falx of the dura mater ; and it may likewiſe be called /ep- 


tum ſagittale, werticale, or mediaſtinum cerebri. The middle 


_ ſeptum is tranſverſe, and might be called the floor of the cere- 
brum, the diaphragm of the brain, tentorium cerebelli, The in- 


ferior ſeptum is very ſmall, and runs down between the lobes 


of the cerebellum ; on which account it may be termed ei- 


ther ſimply /ep?um cerebelli, or ſeptum occipitale minus, the mid- 
dle partition being looked upon as the ſeptum ee ma- 
jus. | | 

The ſuperior or vertical ſeptum, called the fahr of the dura 
mater, is a long and broad fold or duplicature of the internal 
part, reaching from the edge of the criſta galli, along the 


" fagittal ſuture, to the middle of the tranſverſe ſeptum 3 


s | which 
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: which it joins in ſuch a manner, as that the lateral laminae 
of the falx are continuous on each fide with the neighbour- 
ing portions of the ſuperior lamina of the middle ſeptum. 
It is broader where it joins the middle ſeptum than at the 

os ethmoides; and it is thicker at that edge which adheres 
to the cranium than at the other, which lies looſe, and is 
very ſharp; and from this reſemblance to a ſcythe, it had the 
name of fax. 

The tranſverſe or middle ſeptum, called tentorium cerebells 
is fixed to the os occipitis along the grooves of the lateral 
' finuſes, and thoſe of the great angles of the apophyſes petro- 
ſae all the way to the poſterior clinoid apophyſes of the os 
ſphenoidale. By this ſituation it forms a ſort of floor, tent, 
or ſhallow vault, on the fore part of which is a Jorge notch 
almoſt of an oval figure. 

This ſeptum divides the cranium into two cavities, one 
large, or ſuperior, and the other ſmall, or inferior, which 
communicate together by the great oval notch. It is formed 
by a particular fold, and a very broad membrane of the in- 
ternal part of the dura mater; and, in the natural ſtate, it is 
very tenſe, becauſe of its union, or rather continuity with the 

This union or continuity of theſe two ſepta keeps them 
both very tenſe, ſo that the middle ſeptum is capable of ſu- 
ſtaining a conſiderable weight without ſinking downward; 
and the falx is able to reſiſt lateral preſſures, without giving 
way to the right or left ſide. 
| We may be convinced of this reciprocal tenſion, by firſt 
touching theſe two ſepta in their natural ſtate; and again, 
after they have been cut one after the other, according to 
their breadth ; or rather after having cut in this manner the 
falx in one ſubject, and the tranſverſe ſeptum in another: 
For, as ſoon as the falx is cut, the other will be perceived 

| immediately 
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8 THE BRAIN, Part VI, 
immediately to loſe its tenſion and firmneſs; and the ſame 
thing will be obſerved in the falx, if we cut the tentorium. 

The ſmall occipital ſeptum is both very ſhort and narrow. 
It runs down from the middle of the tranſverſe ſeptum to 
the edge of the great occipital hole, being fixed to the inter- 


nal ſpine of the os occipitis. It is formed by a fold and du- 
plicature of the internal part of the dura mater, in the ſame 


manner as the other two, and it diſtinguiſhes the lower part of 


the occipital cavity of the cranium into two lateral parts. In 

ſome ſubjects this ſeptum is double, anſwering to the double 

ſpine of the os occipitis. 1 | 
Sphenoidal folds. Beſides theſe large folds, there are two 


ſmall lateral ones on each fide of the ſella turcica, each run- 


ning from the poſterior to the anterior clinoid apophyſis on 
the ſame ſide. Theſe two folds, together with the anterior 
or poſterior parts of the ſella turcica, form a ſmall foſſula, in 
which the pituitary gland is lodged. 'There are likewiſe two 
anterior folds at the edges of the ſphenoidal or ſuperior orbi- 
tary fiſſures, which augment the depth of the middle foflulac 
of the baſis cranii. Thus we have ſeven folds of this mem- 
brane, three large and four ſmall, which may be termed in- 
ternal productions or proceſſes of the dura mater. 
| Elongations. The elongations of the dura mater go beyond 

the general circumference, and paſs out of the cranium, 


through the openings deſcribed in the treatiſe of the ſkele- 


ton, and may be named external productions of the dura mater. 
The moſt conſiderable of theſe elongations paſſes through 


the great occipital foramen, and runs down the common ca- 


pal of the vertebrae in form of a tube, lining the inſide of 
that canal, and inclofing the medulla ſpinalis, by the name of 
the dura mater of that medulla. The other elongations ac- 


company the nerves out of the cranium in form of vaginae, 


which are more numerous than the nervous trunks reckoned 
in pairs. For the olfactory nerves, there is the ſame number 


Ekap.T, ANDITS APPENDAGES. 1 


of diſtin vaginae as there are holes in the lamina ethmoi- 
dalis ; and ſome nerves, as the ninth pair, are accompanied 


by ſeveral vaginae through one hole. 


There are two particular elongations which form the peri- 
oſteum of the orbits, together with the vaginae of the optic 


nerves. Theſe orbitary elongations go out by the ſuperior 


orbitary fiſſures, or foramina lacera of the ſphenoid bone; 
and, increaſing in breadth in their paſſage, line the whole 
cavity of the orbits, at the edges of which they communicate 
with the pericranium and perioſteum of the face. They 
communicate likewiſe, through the ſpheno-maxillary or infe- 
rior orbitary fiſſures, with the pericranium of the temporal 
and zygomatic foſſae; and by theſe communications we may 
explain the accidents which happen to theſe parts in wounds 
of the head. 

The elongations of the dura mater which accompany the 
blood-veſſels through the foramina of the cranium, unite 
with the pericranium immediately afterwards. Such, for in- 
ſtance, are the elongations which line the foſſulae of the fo- 
ramina lacera or jugularia, and the bony or carotid canals orf 
the apophyſis petroſa, &c. 

Arteries, The veſſels of the dura mater are arteries, veins, 
and ſinuſes. The arteries, in general, are diſtinguiſhed into 
anterior, middle, and poſterior; and come from the carotids 
and vertebrales on each fide. The external carotid ſends = 
branch through the ſpinal hole of the os ſphenoidale, which 
is the middle artery of the dura mater; and is called, by way 
of eminence, arteria durae matris. It is divided into a great 
number of branches, which are plentifully diſperſed through 
the ſubſtance of the external lamina as high as the falx, 
where theſe ramifications communicate with their fellows 
from the other ſide. The impreſſions of this artery are ſeen 
on the inſide of the parietal bones; the anterior and lower 
angle of which, inſtead of a ſimple imprefiiog, contains a 
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7" THE BRAIN, Part VI. 
canal for the paſſage of a trunk os lunch of 'this rdtery'3 un 


which account ſeveral accidents e Hi in bre of the 


Full. 


The external 8 ſends another ſmall ramus through 
the corner or ſmall end of the ſphenoidal or ſuperior orbitary 


fiſſure, where there is ſometimes a little notch on purpoſe, 


as was mentioned in the Deſcription of the Skeleton. This 
branch is the anterior artery of the dura mater; and it gives 
off ramifications in the ſame manner as the former with which 


it communicates, but its ramifications are not ſo numerous. 


The internal carotid, as it enters the cranium, gives off a 
ſmall branch to the ſubſtance of the dura mater. 
The two vertebral arteries enter by the great occipital fo- 


ramen, and unite in one trunk on the anterior or ſphenoidal 


apophyſis of the os occipitis. Immediately after they paſs 
through the dura mater on both ſides, each of them ſends 
one or two branches to that membrane. Tneſe are the po- 
ſterior arteries of the dura mater; and they communicate by 
ſome ramifications with the middle or ſpinal artery above 
mentioned, 

Veins and fuſes. The dura mater contains in its duplica- 
ture ſeveral particular canals, into which the venous blood, 


not only of that membrane, but of the whole brain, is car- 


ried Theſe canals are termed fnuſes; and fome of them 4 
are diſpoſed in pairs, others in uneven numbers; tha: is, $ 
ſome of them are placed alone in a middle ſituation z others | 
are difpoſed laterally on each fide of the brain. The moſt J 
ancient anatomiſts reckoned m four, to which we can now I 
add ſeveral others. = 
* Theſe ſinuſes are in the 8 of the dura mater; 
and their cavities are lined on the inſide by particular very 
fine membranes. They may be enumerated in this manner: 
The great ſinus of the falx, or ſuperior longitudinal ſinus, 
which was reckoned the firſt by the ancients. Two great 
| lateral 


\ 


tion not only to obſtructions, but to the different fituations 
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lateral ſinuſes, the ſecond and third of the ancients. The 
ſinus, called torcular Heropbili, the fourth of the ancients; 
The ſmall finus of the falx, or inferior longitudinal finus. 
The poſterior occipital ſinus, which is ſometimes double. 
Four ſinus petroſi; two on each fide, one ſuperior, and one 
inferior. Two tranſverſe occipital ſinuſes. The circular ſinus 
of the ſella ſphenoidalis. Two finus cavernoſi, one on each 
fide. Two orbitary ſinuſes, one on each fide. 

All theſe ſinuſes communicate with each other, and with 


the great lateral ſinuſes, by which they diſcharge themſelves 
into the internal jugular veins, which are only continuations 


of theſe lateral ſinuſes. They likewiſe unload themſelves, 
partly into the vertebral veins, which communicate with the 
ſmall lateral or inferior occipital ſinuſes ; and partly into the 


external jugular veins, by the orbitary ſinuſes, which com- 


municate with the venae angulares, frontales, naſales, maxil- 
lares, &c. as the lateral ſinuſes likewiſe communicate with 
the venae occipitales, &c. | | | 

Thus the blood, which is carried to the dura mater, &c. 
by the external and internal carotid, and by the vertebral 


arteries, is returned to the heart by the external and inter- 


nal jugular and vertebral veins; ſo that the blood, if ob- 
ſtructed in one place, finds, in conſequence of theſe com- 
munications, a paſſage at another, though perhaps not with 
the ſame eaſe. This obſervation is of conſequence, in rela- 


© 


of the head. | 

The great fanus of the falx reaches from the connection of 
the ethmoidal criſta with the os frontis, along the upper edge 
of the falx, all the way to the poſterior edge of the tranſverſe 


ſeptum, where it ends by a bifurcation in the great lateral 


ſinuſes. It is very narrow at its anterior extremity, and from 


thence becomes gradually wider all the way to its poſterior 


extremity. | 
Vor. II. | E Tbe 
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| „Tbs tavity of this finus i is not cylindrical, but triangular, 5 
having three ſides; one ſuperior, parallel to the cranium; I 
and two lateral, ' inclined to the plane of the falx. The up- 
per ſide is formed by the external ſurface of the dura mater; WF 
and, through the middle of its breadth, a kind of fine raphe 1 
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[! or ſuture runs from one end to the other. A ' 
1 The two lower or lateral fides are productions of the inner # 
W ſurface of the dura mater z which having parted from the | 
1 external, are inclined toward each other, and then unite; 4 
i forming firſt the finus, and afterwards the duplicature of the | 
16 falx. This ſinus is lined interiorly by a fine proper mem- q 
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brane, which forms likewiſe a kind of raphe or ſuture along þ 
the bottom of the ſinus, that i 15, along the union of the two | 
lateral ſides, | | 

In this ſinus we obſerve ſeveral openings and ligamentary 
fraena. The openings are orifices of veins; the ſmalleſt of 
which belong to the dura mater, the largeſt to the brain. 
The veins of the brain enter the finus, for the moſt part, 
obliquely from behind forward, after they have run about a 1 
finger's breadth in the duplicature of the dura mater. —_ 

It has been thought, that the arteries of the dura mater 
diſcharged themſelves immediately into the ſinuſes ; becauſe 
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injections made by the arteries, or a hog's briſtle thruſt into 3 
them, have been found to paſs into theſe finuſes : But, on a a 
more cloſe examination, it has been diſcovered, that the in- 
jections paſſed from the arteries into the veins, and from 
thence into the ſinuſes, through the ſmall orifices already 
mentioned; and that the hog's briſtle pierced the ſides of the 
artery, which are very thin near the ſinuſes, 

This miſtake gave riſe to another, namely, that the dura 
mater had no veins; and what confirmed it was, that the 4 
arteries of the dura mater cover the veins ſo entirely, that 
the edges of the veins are hardly perceivable on either ſide of 
the arteries. There are, however, ſome places where the 

veins 
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veins being broader than the arteries, their two edges are 


ſeen on each ſide of the arteries like capillary veſſels. Theſe 
veins are, for the moſt part, branches of the ſinuſes, and the 
ſmall trunks of ſome of them open into the head of the 
vena jugularis interna, We may ealily be ſatisfied that the 
arteries on both ſides of the dura mater communicate with 
each other above the falx, either by injecting or blowing into 


them. 


The internal fraena of this great ſinus appear to be tendi- 
nous, and to be deſigned to prevent the too great dilatation 


of the ſinus by the blood. They vary, however, in different 
| ſubjects, and do not always reach from one fide to the other, 


It has been pretended, that glands have been found there; 
but we ought to take care that ſome {mall corpuſcles, which 


ſeem to poſſeſs little or no glandular nung, are not miſtaken 


interior ſinus of the falx is ſituated in the lower edge 


of its duplicature, being very narrow, and, as it were, flatted 
on both ſides It communicates immediately with the fourth 


ſinus of the ancients, and in ſome iubjects ſecius even to be a 
continuation of it. It likewiſe communicates with the great or 
ſuperior ſinus by ſmall veins which go trom one to the other, 
and with the veins of the cerebrum by the ſame means. 

The lateral ſinuſes repreſent two large branches of the ſu- 
perior longitudinal finus, one going to the right hand, the 


other to the left, along the great circumference of the tranſ- 


verſe ſeptum, all the way to the baſis of the apophyſis petro- 
ſa of the oſſa temporum. From thence they : un down, 
having firſt taken a large turn and then a ſnzall one; and 
being ſtrongly fixed in the lateral grooves of the baſis cranii, 
they follow its courſe all the way to the foramina lacera and 
foſſulae of the jugular veins, 
They do not always riſe by : an equal bn of the ſu- 
perior longitudinal ſinus; for, in ſome ſubjects, one of the 
lateral 
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lateral ſinuſes appears to be a continuation of the longitudi- 
nal, and the other to be a branch from it. This variety may 
happen on either fide; and we ſometimes find one of theſe 
ſinuſes higher or lower, larger or ſmaller, than the other. 
The cavity of theſe lateral ſinuſes is likewiſe - triangular, 
and furniſhed with a proper membrane and with fraena : 


And it has alſo the ſmall venal openings, which indeed are 
common to it, the longitudinal, and moſt other ſinuſes.” | 


The poſterior, or outer fide of this cavity, is formed by the 
external part of the dura mater, and the other two ſides 


by the internal part. 


As theſe two ſinuſes go out by the poſterior portions of 
the openings of the baſis cranii, called foramina lacera, they 
are dilated into a kird of bag, proportioned to the foſſulae 
of the venac jugulares, where they terminate in theſe veins, 

Near the concourſe of the ſuperior longitudinal and late- 
ral ſinuſes, we obſerve an opening (ſometimes double), which 


is the orifice of a ſinus ſituated along the union of the falx 


and tranſverſe ſeptum. It does not always end directly at 
the lower part of the ſuperior ſinus, but ſometimes opens at 
the beginning of one of the lateral ſinuſes, eſpecially when 


the bifurcation is not equal; and, in this caſe, it often termi. 
nates in that lateral ſinus, which appears like a branch from 


the common trunk of the ſuperior and other lateral ſinus. 


This ſinus has been named forcular Heropholi, from an an- 


cient author, ,who imagined that the blood was as it were in 
a preſs, at the union of theſe four ſinuſes. Its diameter is 


but ſmall; and it forms a Kind of bifurcation with the infe- 


rior longitudinal ſinus, and with a vein of the cerebrum, 


which is ſometimes double, called vena magna Galeni. 


The cavernous or lateral ſinuſes of the cs ſphenoides, are 


relervatories of a very particular kind, containing not only 


blood, but conſiderable veſſels and nerves, as we ſhall ſee 
hereafter ; and likewiſe a ſpongy or cavernous ſubſtance ful] 


of 
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of blood, much like that of the corpus cavernoſum of the 
urethra. | 

Nerves and ah We obſerve ſome nervous filaments 
which appear to go to the dura mater from the trunk of the 
fifth pair, at the entry of the cavernous ſinus ; and from the 
common trunk of the eighth pair and nervus acceſſorius or 
{pinalis, as they paſs through the foramen lacerum. Inflam- 
mation, as well as ſurgical phenomena, ſhew that the dura 
mater is not void of ſenſibility, though, in the ſound ſtate, 
this is not very obvious. The ſmall tubercles, found on the 
lateral ſides of the longitudinal ſinus of the falx and conti- 
guous parts of the brain, deſerve till to be examined before 


we can determine any thing about them: They have been 


called glands by Pacchioni, and ſeem to belong rather to the 


conglomerate than to the conglobate kind. The whole in- 
ſide of the dura mater is moiſtened in the ſame manner as 


the peritonaeum and pleura. 


The prominent fibres which appear intent each other 
in different manners on the inſide of the dura mater, eſpe- 
cially near the falx and tranſverſe ſeptum, and which have 
been taken for a kind of fleſhy fibres, ſeem to be only liga- 
mentary and elaſtic. 'The univerſal adhefion of this meme 
brane to the cranium, proves that it can have no particular 
motion, and conſequently, that ſuch fleſhy or muſcular fibres 
would be altogether uſeleſs. This adheſion was plainly de- 


monſtrated by Veſalius, Riolan, &c. long before Roonhuy- 


ſen. 5 4 
$ 2. Pia Mater. 


Situation in general, This membrane is a much ſofter and 


iner ſubſtance than the former, being exceedingly delicate, 


tranſparent, and vaſcular; and is connected to the dura ma- 


ter only by the veins which open into the rb as has been 


already ſaid. 
Structure. 
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Structure. It is compoſed of. two laminae, of which the 
external one is named Z7unica arachnoidea, from its reſemblance 
to a cobweb. They adhere cloſely to each other at the up- 


per part of the brain; but are eaſily ſeparable at the baſis, 


and through the whole length of the ſpinal marrow. 
The tunica arachnoidea is a remarkable thin and tranſpa- 
rent membrane, having no veſſels, that can be injected, enter- 


ing into its compoſition. It is ſpread uniformly over the ſur- 
face of the brain, incloſing all the circum volutions, but with- 
out entering in between any of them; while the pia mater 
forms a great number of plicae, duplicatures, and ſepta, 
which not only cover the brain in general, but inſinuate 
themſelves into all the folds and circumvolutions, and be- 


tween the different ſtrata of the cerebrum and cerebellum, 


and are likewiſe continued into the different cavities. _ 
The two laminae of the pia mater are connected by a cel- 


lular ſubſtance, which accompanies them througa their whole 


extent, except at ſome places ot the batis ot the cerebrum, 
&c. where, the internal lamina continuing its inſertions, the 
external remains uniformly ſtretched over the prominent 


parts, the interſtices ot which are entirely teparaicd from the 


other lamina without any cellular ſubſtance between them. 
Theſe ſeparate portions of the external lamina have made it 
be looked upon as à third membrane of the brain, diſtinct 


from the pia mater, 


$ 3. Cerebrum. 


Situation and figure, THE cerebrum , properly ſo called, is 
a kind of medullary maſs, of a moderate conſiſtence, and of 

a greyiſh colour on the outer ſurface, filling all the ſuperior 
portion of the cavity of the cranium, or that portion which 
lies above the tranſverſe ſeptum. The upper part of the ce- 
rebrum 1s of an oval figure, like half an egg cut lengthwiſe, 
or 
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or rather like two quarters of an egg cut lengthwiſe, and part- 


ed a little from each other. It is flatter on the lower part, 
each lateral half of which is divided into three eminences, 


which correſpond with the cavities at the baſe of the cra- 


| Diviſion and lobes. The cerebrum is divided into two late- 
ral portions, ſeparate1 by the falx, or great longitudinal ſep- 
tum of the dura mater. They are generally termed Hemi- 


| | ſpheres, but they are more like quarters of an oblong ſpheroid. 
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Each of theſe portions is divided into two extremities, one 
anterior, and one poſterior, which are termed the lobes of the 
cerebrum, between which there is a large inferior protube- 
rance which goes by the ſame name; ſo that in each hemi- 
+ iphere there are three lobes, one anterior, one middle, and 


4 one poſterior. 


3 intektines, formed by weaving ſtreaks or furrows very deep 


The anterior lobes lie upon thoſe parts of the os frontis 


1 which contribute to the formation of the orbits and of the 
2 frontal ſinuſes, commonly called the anterior fefſae of the baſis 
b cranii. The middle lobes lie in the middle or lateral foſſae 
3 of the baſis cranii, and the poſterior lobes on the tranſverſe 


bun of the dura mater. The anterior and middle lobes of 
e cerebrum, on each ſide, are parted by a deep narrow ſul- 
cus, which aſcends obliquely backward, from the temporal 
al of the os ſphenoides to near the middle of the os parie- 
rale; ; and the two ſides of this diviſion have each their parti- 
cular ridges and convolutions, which gives a very great ex- 


3 tent to the cortical ſubſtance. This ſulcus is termed ura 
magna Sylvii, or ſimply ura cerebri. 


Sides and inequalities, Each lateral portion of the cerebrum 


| © has three ſides ; one ſuperior, which is convex z one inferior, 


which is uneven ; and one lateral, which is flat, and turned 
| to the falx. Through the whole ſurface of thele three ſides 
we ſee inequalities or windings, like the circumvolutions of 


and 
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and narrow, into which the ſepta or duplicatures of the pia 
mater inſinuate themſelves, and thereby e theſe cir- 
; cumvolutions from each other. 
Near the ſurface of the cerebrum, theſe circiirvolutivhs 
are at ſome diſtance from each other, repreſenting ſerpentine 
| ridges ; and, in the interſtices between them, the ſuperficial 
veins of the cerebrum are lodged, between the two laminae 
of the pia mater, from whence they paſs into the duplicature 
of the dura mater, and ſo open into the ſinuſes, 
"Theſe circumvolutions are fixed through their whole depth 
to the ſepta or duplicatures of the pia mater, by an infinite 


Mi number of very fine vaſcular filaments, as may be ſeen by 
ill © pulling the circumvolutions a little aſunder with the fingers. 
0 When we cut tranſverſely, we obſerve that the ſubſtantia 
bil alba lies not only in the inner part of the brain in general, 
14 but alſo within each circumvolution, ſo that there is the ſame 4 
7 i number of internal medullary circumvolutions as of external E ö 
Mil cortical ones; the firſt repreſenting white laminae inveſted Z | 
0 by others of an aſh- colour; but the cortical ſubſtance is in 1 
Fil many places thicker than the medullary. E ; 
io Sublance. The ſubſtance of the cerebrum is of two kinds, .B 
1 diſtinguiſhed by two different colours; one part of it being 1 
I of a greyiſh or aſh-colour ; the other, which is ſomewhat 4 ö 
þi firmer than the former, is remarkably white, but redder in 3 ; 
fi the foetus. The aſh-coloured ſubſtance lies chiefly on the 
"4 outer part of the cerebrum like a kind of cortex, from whence I 
#0 it has been named /ub/fantia corticalis, or cinerea. Lhe white 2 | 
1 ſubſtance occupies the inner part, and is named /ub/lantia me- 4 
1 dullarit, or ſimply ſub/tantia alba, This abounds in greater ® 
bl quantity than the other, and in many places is perivented 3 
il with red arteries — : 1 
| Corpus callgſum. Having cut off the falx from the criſta $ | 
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galli, and turned it backward; if we ſeparate gently the two F 
lateral parts or hemiſpheres of the cerebrum, we ſee a longi- 
tudinal | 3 
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1 
tudinal portion of a white convex body, which is named cor- 


pus calloſum. It is a middle portion of the medullary ſub- 
ftance, which, under the inferior ſinus of the falx, and alſo a 


little toward each fide, is parted from the maſs of the cere- 


brum, to which it is ſimply contiguous, from one end of that 
ſinus to the other; ſo that, at this place, the edge of the in- 
fide of each hemiſphere only lies on the corpus calloſum, 
mueh in the ſame manner as the anterior and poſterior loves 
lie on the dura mater. Both extremities of this medullary 
body terminate by a fmall edge bent tranſverſely downward. 
The furface of the corpus calloſum is covered by the pia 


mater, which runs in between the lateral portions of this body 


and the lower edge of cach hemiſphere. Along the middle 
-of its ſurface, from one end to the other, a kind of raphe is 
formed, by a particular intertexture of fibres croſſing each 
ether. This raphe is made more perceivable by two ſmall 
medullary cords which accompany it on each fide, and ad- 
here cloſely to the tranſverſe fibres. The ſame ſtriated ap- 
pearance 1s to be obſerved in the inner parts of this ſubſtance. 

Medullary arch and centrum ovale. The corpus calloſum 
becomes afterwards continuous on each fide with the medul- 
lary ſubſtance 3 which, through all the remaining parts of its 
extent, js entirely united with the cortical ſubſtance, and, to- 
gether with the corpus calloſum, forms a medullary arch or 
vault of an oblong or oval figure. To perceive this, the 
whole cortical ſubſtance, together with the medullary lami- 
nae mixed with it, mult be cautiouſly and dexterovily cut in 
the fame direction with the convexity of the cerebrum; after 
which we obſerve a medullary convexity, much ſmaller than 
that which is common to the whole cerebrum, but of the 
ſame form; ſo that it appears like a medullary nucleus gf the 
cerebrum, eſpecially when we conſider it together with the 
medullary ſubſtance of the inferior part or baſis of the cere- 
brum ; for the deeper we go, the medullary part becomes 

Vol. II. Br | the 
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the broader. From thence M. Vieuſſens took occaſion to 
name this nucleus the centrum ovale, 

Ventriculi laterales. Under this arch are two lateral cavi- 
ties, much longer than they are broad, and very ſhallow, ſe- 
parated by a tranſparent medullary ſeptum; of which here- 
after. 'Theſe cavities are generally named 7he anterior ſupe- 
rior ventricles of the cereò rum, to diſtinguiſh them from two 
other {maller cavitics which are ſituated more backward, as 
we {hall fee preſently; but the name of /atcra/ or great 
ventricles, given them by Steno, is more proper than either 
of the other two. 

The lateral ventricles are 1 and rounded at thoſe ex- 
tremities which lie next the tranſparent ſeptum. They go 
from before backward, contracting in breadth, and graduat'y 
ſeparating from each other in their progreſs. Afterwards 
they bend downward, and return obliquely from behind fore- 
ward, in a courſe like the turning of a ram's horn, and ter- 
minate almoſt under their ſuperior extremities, only a little 
more backward and outward, 2 

At the poſterior part where they begin to bend downward, 
a particular elongation runs backward on each ſide, and ter- 
minates in a triangular pointed cavity, turned a little inward, 
the two points reſembling horns. Theſe ventrielcs are every 
where lined with a continuation of the pia mater, 7 

Septum lucidum. Ihe tranſparent partition, or /epium luci- 
dum, as it is commonly called, lies directly under the raphe 
or ſuture of the corpus calloſum, of which it is a continuation 
and a kind of duplicature. It is made up of two, medullary 
laminae, more or leſs {ſeparated from each other by a narrow 
medullary cavity, ſometimes filled with a ſerous ſubſtance. 
This cavity, in ſome ſubjects, reaches a great way backward, 
and ſeeras to communicate with the third ventricle ; and, as 
well as the other cavities of the brain, has been found full of 
water, in caſes of internal hydr ocephalus. 
| Fornix. 
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/ 
Fornix. The ſeptum lucidum is united, by its lower parts 
to the anterior portion of that particular medullary body, cal- 
led improperly be fornix with three pillars, becauſe of ſome 
reſemblance it is thought to bear to the arches „f ancient 
vaults. It is, in reality, nothing but the corpus calloſum; 
the lower ſide of which is like a hollow ceiling with three 
angles, one anterior, and two poſterior; and three edges, Wo 
lateral, and one poſterior. The lateral edges are each ter- 
minated by a large ſemicylindrical border, like two ches, 
which uniting at the anterior angle, form by their union what 
is called the anterior pillar of the form ; and, as they run 
backward ſeparately toward the two poſterior angles, they 
have then the name of he poſterior pillars. | 
The anterior pillar being double, is larger than either of 


the poſterior ;z and the marks of this duplicity always remain. 


Immediately below the batis of this pillar we obſerve a large, 
whire, ſhort, medullary rope ſtretched tranſverſely between 
the two hemiſpheres, and commonly called e anterior com- 
mifſſure of the cerebrum. It is*to this pillar that the ſeptum 
lucidum adheres: The poſterior pillars are bent downward, 
and continued through the lower portions of the ventricles 
all the way to their extremities, reſembling a ram's horng 
which is a name that has been given to them. They gra- 
dually diminiſh in thickneſs during this courſe; and at their 
outſides they have each a ſmall, thin, flat, collateral border, 
to which the name of corpora jmbriata is applied. 

The poſterior pillars of the crura of the fornix unite with 
two medullary protuberances, called pedes hipporampi. The 
inferior ſurface of the triangular ceiling, which lies between 
theſe arches, is full of tranſverſe, prominent medullary lines; 
for which reafon the ancients called it p/al/vides and Hyra, com- 
paring it to a ſtringed inſtrument, ſomething like what is 
now called a dulcimer, | ö eh 
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Under the fornix, and immediately behind its anterior 


erura, there is a hole of a conſiderable ſize, by which the two 

lateral ventricles communicate (See Monro on the Nervous 
Syſtem, Tab. IV.); and another pafſage leads down from 

this, under the different appellations of foramen commune an- 

terius, vulva, iter ad infundibulum, but more properly iter ad 
 tertinum ventriculum. 

£minences, The fornix being cut off and inverted, or 

quite removed, we fec firſt of all a vaſcular web, called plus ; 
choroides, and ſeveral eminences more or leſs covered by the * 
expanſion of that plexus, There are four pairs of eminen- 2 
ces which follow each other very regularly, two large and 1 
two ſmall. The firſt two great eninences are named corpora 3 


A. griata; and the ſecond, thalam: ne rvorum cpticorum. The _ 


four ſmall eminences are cloſely - -united together, the an» "8 
terior being called gates, and the poſterior tees; but it 8 
would be better to call them ſimply anterior and pgflerior tu- # 
bercles, . Immediately before theſe tubercles there is a ſingle 


"eminence, called glandula pincalis, 1 
Corbora firiata, The corpora ſtriata got that name, becauſe 
in cutting them with the knife we meet with a great number 


of white and aſh- coloured lines alternately diſpoſed, which are 3 
only the tranſverſe ſection of the medullary and cortical la- 2 
minae mixed together in a vertical poſition in the baſis of 
the. cerebrum, as appears evidently by inciſions made from 
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above downward, Theſe two eminences are of a greyiſh co- 
Jour on the ſurface, oblong, roundiſh, pyriform, and larger 
on the fore than on the back part, where my are Narrow 
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and bent. | 1 

They lie in the 3 of the ſuperior cavit ty of the late- 
ral ventricles, which they reſemble in fome meaſure in ſhape, 3 
their anterior parts being near the ſeptum lucidum, from 2B 


which they gradually ſeparate 2s they run backward, and di- 2 | 
miniſh in fc. '% hey are in reality the convex bottoms of | 


the 
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between the largeſt portions of them, that we obſerve the 


1 greateſt tranſverſe cord, named the anterior commiſſure of the 
TH cerebrum, which we mentioned already in deſcribing the an- 
9 terior pillar of the fornix calloſus. This cord communicates 
more particularly with the bottom of the corpora ſtriata, by 


a turn toward each ſide. | 
Thalami nervorum opticorum. The thalami nervorum op- 


ticorum are ſo named, becauſe theſe nerves ariſe chiefly from 
1 5 4 | 
WT them, They are two large eminences placed by the ſide of 


each other, between the poſterior portions or extremities of 
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the corpora ſtriata. Their figure is hemiſpheroidal and a lit- 


tle oval, and they are of a whitiſh colour on the ſurface; but 


their inner ſubſtance is partly greyiſh and partly white, ſo 
that, in cutting them, we ſee ſtreaks of different colours like 
X thoſe of the corpora ſtriath, 


Theſe two eminences are doſely joined together; : and at 


3 their convex part they are ſo far united, as really to become 
one body, the whitiſh outer ſubſtance being continued uni- 


»”. 


At the bottom theſe two eminences are elongated down- 


F ward toward both ſides, into two thick, round, whitiſh cords, 
& which ſeparate from each other like horns by a large curva- 
ture; and afterwards, by a ſinall curvature turned forward in 
an oppoſite direction to the former, and repreſenting the tip 
| of an horn, they approach each other again. The fize of 


theſe nerves diminiſhes gradually from their origin to their 
anter ior reunion, We ſhall have occaſion ta mention them 


more particularly in ſpeaking of the optic nerves, 


Third Ventricle. Immediately under the union or begin- 


K ning of the thalami nervorum opticorum, lies a particular ca- 
3 vity, called the third ventricle of the cerebrum. This cavity | 
communicates at its upper and fore-part with the pailage be- 
twecn the two lateral ventricles, and ſends down from its un- 
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1 the 3 and it is at the Jomier part of the interſtice, - 
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der and fore part a paſſage through the infundibulum. It 


opens backwards into the nen called iter ad quartum ven- 
rriculum. 


Infundibulum. Between the baſis of the anterior a 0 of 
the fornix, and the anterior part of the union of the optic 
thalami, lies a ſmall medullary canal, named infundibulum. Tt 
runs down towards the baſis of the cerebrum, gradually con- 
tracting, and terminates by a ſmall membranous and ſtraight 
canal, in a ſoftiſh body ſituated in the ſella turcica, named 
| glandula pituitaria. 5 

Plexus choroides. The pf lexus choroides is a very fine vaſ- 


cular texture, conſiſting of a great number of arterial and 


venal ramifications, partly collected in two looſe faſciculi, 


which lie on each lateral ventricle, and partly expanded over 


the neighbouring parts, and covering in a particular manner 
the thalaimi nervorum opticorum, olandr1a pinealis, tubercu- 
la quadrigemina, and the other adjacent parts both of the 
cerebrum and cerebellum, to all which it adheres, 

In each lateral portion of this plexus we obſerve a venal 


trunk, the ramifications of which are ſpread through the 


whole extent of the two portions. Near the glandula pinea- 
lis theſe two trunks approach each other, and, uniting behind 


that gland, they open into the torcular or fourth ſinus of the 


dura mater. When we blow into one of theſe trunks to- 
ward the plexns, the air paſſes into all its ramifications; and, 
in ſome ſubjeQs, theſe two veins forms one trunk, which 
een into the ſinus. * 


The ventricular or looſe portions of the plexus often ap- 


pear to contain a great number of tubèrcles like glands, which, 


in the natural ſtate, are extremely ſmall, but grow bigger in 
diſeaſes. Po be able to examine them as we ought, the looſe 


portions muſt be made to ſwim in clear water, and be there. 
OT ee By the he elp of a microſcope we then 


ice, 
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ſee theſe tubercles in the natural ſtate, like ſmall folliculi or 
little bags more or leſs flatted. 

Beſices this vaſcular web or plexus of the ſeptum kin 
the ſides of the fornix, of the eminences, ventricles, canals, 
and infundibulum, are all covered by a very fine membrane, 
in which, by injections or inflammations, we diſcover a great 
number of very fine veſſels. This membrane is in a manner 
a continuation of the'plexus, and that ſeems to he a detach- 
ment from the pia mater. By the ſame means we likewiſe 
diſcover an extremely thin membrane on the inſides of the 
duplicature of the ſeptum, henghs, in ſome ſubjects, theſe 
ndes touch each other. 

Glandula pituitaria. The pituitary * is a f. mall N 
body lodged in the ſella turcica, between the {phenoidal folds 
of the dura mater. It is a ſingular kind of ſubſtance, and 
ſeems to be neither medullary nor glandular. On the out- 
ſide it is partly greyiſh and partly reddiſh, but white within. 
Tt is tranſverſely oval or oblong; and on the lower part, in 
ſome ſubjects, it is divided Þy a ſmall notch into two lobes, 
like a kidney bean. It is covered by the pia mater as by a 
bag, the opening of which is the extremity of the infundi- 


A bulum ; and it is ſurrounded by the ſmall circular ſinuſes 


which communicate with the ſinus cavernoſi. 5 
"WW ubercula, The tubercles are four in number, two ante- 
rior and two poſterior, adhering together as if they made but 
one body ſituated behind the union of the thalami nervorum 
opticorum. They are traniugricly oblong, the anterior being 
a little more rounded, and broader or larger from before 
backward, than the poſferior. Their ſurface is white, and 
their inner ſubſtance greyiſh. The names of nates and zefter, 
given by the antients to theſe tubercles, are not very proper, 
there being little reſemblance between them and the things 
from which the names are taken, Some of the moderns, 
with Ge ſtill leſs Nee have called them tulercula 


quadrigemina, 


„% rf FAI en vr. 


0 


guadrigemina. We ſhall uſe the naraes however, as we find 
them. : es 
Directly under the place where the tubecles of one ſide 
are united to thoſe of the other fide, lies the iter ad quartum 
 wentriculum, which communicates by its anterior opening 
with the third ventricle, under the thalami nervorum opti- 
corum, and, by its poſterior opening, with the fourth ventri- 
cle, which belongs to the cerebellum, 
Foramen commune pofterins. Where the convex parts of 
-the two anterior tubercles join theſe poſterior convex parts 
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of the thalami nervorum opticorum, an interſtice or opening 
is left between theſe four convexities; but it does not com- 
ll municate with the third ventricle, for the bottom of it is | 
1 ſhut up by the pia mater. The name of anus is applied” to 3X 


1 f Ws "i 
i 1 © Glandula pinealis. The glandula pinealis is a ſmall ſoft 
1 greyiſh body, about the ſize of an ordinary pea; irregularly 
round, and ſometimes of the figure of a pine-apple, ſituated 

behind the thalami nervorum opticorum above the tubercula 

> 4 quadrigemina. It is fixed like a {mall button- to the lower 
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part of the thalami, by two very white medullary pedunculi, 
which, at the gland, are very ncar each other, but . 

almoſt tranſverſely toward the thalami. 8 
It ſeems to be moſtly of a cortical ſubſtance, except near 
the footſtalks, where it is ſomewhat medullary. The foot» | 
ſtalks are ſometimes double, as if they belonged to the two | 
anterior tubercles. This body adheres very cloſe to the 
plexus choroides, by which it is covered, as we ſhalt ſee here- 
after; and it therefore requires ſome dexterity to ſeparate it 
from the glandula, without altering its ſituation, or breaking 9 
the pedunculi. This gland has been oſten found to contain 3 
gravel. | Below the glandula pinealis there is a medullary i - 
tranſverſe cord, called * commiſſure 1 Ws hem 87 1 
of the cerebrum, | | 41 4 
8 34. 
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* 


k 9 4+ Cerebellum. 


Situation and figure, The cerebellum is contained under 
the tranſverſe ſeptum of the dura mater, in the under ind 
back part of the-cranium. It is broader laterally than on the 
fore or back ſides, flatted on the upper fide, and gently in- 
<lined both ways, anſwerable to the ſeptum, which ſerves it 
as a kind of tent or ceiling. On the lower ſide it is round- 


er; and on the back fide it is divided into two lobes, ſepara- 


ted by the occipital ſeptum of the dura mater. 
Structure. It conſiſts, like the cerebrum, ef two ſubſtances. 


1 has no cirrumvolutions on its ſurface; but, inſtead of them, 


numerous ſulci, which are deep, and difpoſed in ſuch a man- 
ner as to form thin flat ſtrata, more or leſs horizontal, be- 
tween which the internal lamina of the pia mater infinuates 
itſelf by a number ot ſepta equal to that of the ſtrata. 
Under the tranſverſe ſeptum, it is covered by a vaſcular 
texture, which communicates with the plexus choroides. It 
has two middle eminences, called appendices vermifarmes; one 


anterior and ſuperior, which is turned forward; the other 


poſterior and inferior, which goes backward. There are like- 
wiſe two lateral appendices, both turned outward. They are 
termed vermiformes, from their reſemblance to a large portion 
of an earth- worm. | 

Beſides the diviſion of the cerebellum into lateral portions, 
or into two lobes, each of theſe lobes ſeems to be likewiſe 
tubdivided into three protuberances ; one anterior, one mid- 


dle or lateral, and one poſterior : They are not, in all ſub- 


jects, equally diſtinguiſhed either, by their convexity or li- 


3 mits; but they may always be diſtinguiſhed by the direction 
of their ſtrata, thoſe of the middle and anterior protuberance 


being leis tranſverſe than the poſterior, | 
Vol. II, | Hp: E —_ Fourth 


34 TAE RNXINW,- Part VI. 
Fourth Ventricle. When we. ſeparate the two lateral por- 
tions or lobes, having firſt made a deep incifion, we diſcover, 
firſt of all, the poſterior portion of the medulla oblongata, of 
| which hereafter ; ; and, in the poſterior ſurface of this por- 
tion, from the tubercula quadrigemina, all the way to the 
poſterior notch in the body of the cerebellum, and a little be- 
low that notch, we obſerve an oblong cavity, which is called 
the fourth ventricle ; ; this terminates backward, like the point 
of a writing pen. Hence the under end of it is called calamus 
ſeriptorius, - | | 
At the beginning of this cavity we meet with a thin me- 
dullary lamina, which is looked upon as a valve between that 
canal and the fourth ventricle. A little behind this lamina, 
the cavity grows wider towards both ſides, and then contracts 
again to its firſt ſize. It is lined by a thin membrane, and 
ſeems often to be diſtinguiſhed into two lateral parts, by a 
kind of ſmall groove, from the valvular lamina to the point 


of the calamus ſeriptorius. 

This membrane is a continuation of that part of the pia 
mater which lines the ſmall canal, the third ventricle, infun- 
dibulum, and the two great ventricles. To be able to ſee the 
fourth ventricle in its natural ſtate, in which it is narroweſt, 

it muſt be laid open while the cerebellum remains in the cra- 
nium; and, in order to that, the os occipitis muſt be ſawen 
very low down. 

On each fide of this ventricle, the medullary ſubſtance 
forms a trunk which expands itſelf in form of laminae 
through the cortical ſtrata, But here we find the medullary 

\ bearing” a lefs proportion to the cortical than it does in the 
Cerchrum. We diſcover theſe medullary laminae according 
ro their breadth, by cutting the cerebellum in flices almoſt 

Para 8 ite} co the batis of the cerebrum; but, if we cut one lobe 

of tl cerebellum vertically, the medullary ſubſtance will ap- 
wear to o be diſperſed 3 in ramifications * the cortical ſuk- 
ſtance, 
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Nance, Theſe ramifications have been named r ; 
and the two trunks, from whence theſe different laminae ariſe, 


are called pedunculi cerebelli. 


We cannot go on with the deſcription of the other middle 
parts of the baſis of the cerebellum, before that of the middle 
parts of the baſis of the cerebrum; becauſe theſe two parts 
are united, and jointly form the medulla oblongata. We 
ſhall only add here, that the ſtrata of both ſubſtances of the 
cerebellum are not always of the Tame extent in the ſame por- 
tions or protuberances of each lobe. This appears merely by 
viewing the convex or outer ſurface of the cerebellum; for 
there we ſee, at different diſtances, ſome cortical ſtrata ſhorter 
than others, and likewiſe that the extremities of the ſhort 
ſtrata gradually diminiſh in thickneſs till they are quite loſt 
between two long ones. : | 

If we make a ſmall hole in the external lamina of the pia 
mater over one ot the lobes of the cerebellum, W touch- 
ing the inner lamina, and then blow into the cellular ſub- 
ſtance, connecting theſe two laminae, through a ſmall pipe 
introduced into the hole ; the air will gradually ſwell that 
ſubſtance, and ſeparate the ſtrata more or leſs equally from 
each other through their whole extent; and we ſhall ſee at 
the ſame time the diſpoſition of all the membranous ſepta or 
duplicatures of the internal lamina of the pia mater, with the 
numerous diſtribution of the fine blood- veſſels which run up- 
on it, eſpecially after a lucky N or in an inflammatory 
ſtate of theſe membranes. 


9 5. Medulla oblongata. | 


far medulla oblongata is a medullary ſubſtance, ſituated 
from before backward in the middle part of the baſes of the 
cerebrum and ceredellum, without any diſcontinuation, be- 
tween the lateral parts of both theſe baſes ; ; and e it 


4 


may 


5 
1 
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may, be looked upon as one middle medullary baſis common 
to both cerebrum and cerebellum, by the reciprocal continu- 
ity of their medullary ſubſtances, through the great notch in 
the tranſverſe feptum of the dura mater; which common 

baſis lies immediately on that portion of the dura mater lining 
the baſis of the cranium. The medulla oblongata is there- 
fore juſtly eſteemed to be a third general part of the whole 
maſs of the brain, or as the common production or united 
elongation of the whole medullary ſubſtance of the Fecebramy- 
and cerebellum. 

Ii is extremely difficult, if not altogether impoſſible, to ex- 
amine or demonſtrate it as we ought, in its natural ſituation; - 
but we are obliged to do both on a brain inverted. : 

bo he lower ſide of the medulla oblongata, in an inverted | 
ſituation, preſents to our view ſeveral parts, which are in ge- 
neral either medullary Peder trunks of nerves, or trunks: 
of blood-veſlels, 


The chief medullary productions are theſe; ; the large or | | 
anterior branches of the medulla oblongata, which have like- = - 
wiſe e been named crura anteriora, femora and brachia medulle 
oblongatae,. and peduuc uli cerebri: The tranſverſe protuberance, 1 | : 
called likewiſe preceſſus annularis or pons Vareti : The ſmall or : b . 
poſterior branches, called pedunculi cerebelli, or crura Poſarrio- 
ra medullae oblongatae : The extremity or cauda of the medul- BH ; 
la oblongata, with two pairs of tubercles ; one of which is | 7 ; 
named corpora olivaria, the other corpora pyramidalia ; and to e 
all theſe productions we muſt add a production of the infun- 1 


dibulum and two medullary papillae. | 3 1 

'Fhe great branches of the medulla oblongata a are two very _— = 
conſiderable medullary faſciculi; the anterior extremities of 
which are ſeparated, and the poſterior united, ſo that, taken 
together, they ſomewhat repreſent a Roman V. Theſe faf- 
ciculi are flat, much broader before than behind ; 3 their ſur- 
faces 8 compoſed of ſeveral longitudinal and diſtinctly 1 


prominent 


Iz - : 2 / / 
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prominent medultary fibres. Their anterior extremities 
ſeem to be loſt at the lower part of the corpora ſtriata ; and 


it is _ that en — ue are enen the TER of 


2 The nv vile, or rather Rte: protube- 
F | rance, is a medullary production, which ſeems at firſt fight 
to ſurround the poſterior extremities of the great branches; 
1 | bat the medullary ſubſtance of this protuberance is in reality 


intimately mixed with that of rhe two former. Varotius, an 


ancient Italian author, viewing theſe parts in an inverted ſi- 
tuation, compared the two branches to two rivers, and the 
X protuberance to a bridge over them both; and from thence it 


has the name of pons Varolit. Its ſurface is tranſverſely 


ftreaked ; and is divided into two lateral parts by a very 
narrow longitudinal depreſſion, which does not penetrate 


into its ſubſtance. When we cut into the ſubſtance of the 


7 pons, we find much cortical ſubſtance within it, and this 
XZ formed into ſtriae, which run in various directions. And the 
fame thing will be found with reſpect to the medullary part” 


ol the brain; for there is ſcarcely any part of it but what has 


cortical ſtriae running through it. —Sce Momo O Obſervations 


*; on the Nervous Syſtem, Tab. VII. 


The ſmall branches of the medulla oblongata are lateral 


5 productions of the tranſverſe protuberance, which by their 
roots ſeem to encompaſs that medullary portion in which the 
fourth ventricle or calamus ſcriptorius is formed. They form 


4 in the lobes of the cerebellum, on each fide, thoſe medul- 
6 lary expanſions, a vertical ſection of which ſhews the white 


IF ramifications commonly called arbor vitae; and they may be 
2F juſtly enough ſtyled pedunculi cerebelli, 
The extremity is no more than the medulla oblongata con- 


= tracted in its paſſage backward to the anterior edge of the 


| foramen magnum of the og occipitis, where it terminates in 
the medula ſpinalis; and, in this part of it, ſeveral things are 
RE, do 
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to be taken notice of. We ſee, firſt of all, four eminences, 0 
two named corpora olivaria, and the other two corpora pyrami» 
dalia. Immediately afterwards, it is divided into two lateral 9 
portions by two narrow grooves, one on the upper ſide, the 1 
other on the lower. They both run into the ſubſtance of | 1 


the medulla, as between two cylinders, ane on that fide 
by which they are joined together. 


When we ſeparate theſe ridges with the naher, we at 5 | j 


Jew a crucial intertexture of ſeveral ſmall medullary cords, 1 


author of this diſcovery, by which we are enabled to explain 


ſeveral phenomena, both in en and Nane j of 


which in another place, 


The corpora, olivaria and malls are whitiſh eminen- 
ces, ſituated: longitudinally near each other, on the lower 7 
| fide of the extremity or cauda, immediately behind the tranf- 


which go obliquely from the ſubſtance of one lateral portion s: 
into the ſubſtance of the other. M. Petit, member of the 1 
Royal Academy of Sciences, and doctor of phyſic, is the 5 | 


verſe or annular protuberances. The corpora pyramidalia 


are in the middle; ſo that the interſtice between them, 
which is only a kind of ſuperficial groove, anſwers to the 


inferior groove of the following portion. 


The corpora olivaria are two lateral eminences ſituated at b 
the outſide of the former, and are thus termed by Willis, ] | 
Duverney, Haller, &c. but Winſlow reverſes the names. | if 
\ Theſe four eminences are ſituated on the lower half of the | : 
medulla; which obſervation we here repeat, to make it be | jy 
remembered, that, in all the figures and demonſtrations, N 4 
thefe parts are repreſented as ſuperior, which, in their natu- 5 
ral ſituation, are inferior. Thus theſe eminences are under a 


the fourth ventricle, and under the pedunculi cerebelli, 


The tubercula mammillaria, which are fituated very near f 3 
the production of the infundibulum, bave been taken for 


glands; probably becauſe of their greyiſh inner ſubſtance, 
hic, 
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4 which, nowever, does not ſeem to be different from that of 
ſeveral other eminences of the medulla oblongata. And, for 
that reaſon, we chooſe rather to call them, en their figure, 


f v4 tubercula mammillaria, than | papillae medullar "7 | 


Ik) heſe tubercles ſeem to have ſome immediate relation to 
the roots or baſes of the anterior pillar of the fornix ; ſo that 
3 ve might call them, as M. Santorini has done, the bulbs of 
MB 7heſe roots, though they appear to be likewiſe part of a conti 


nuation of other portions of the cortical and medullary ſubs 


a ſtance, bf a particular texture. 
Ihe beak or tube of the infundibulum is a very thin org 


1 0 Auction from the ſides of that cavity; and it is ſtrengthened 


1 by a particular coat given to it by the pia mater. It is bent 
1 a little from behind forward, toward the glandula pituitaria, 
and afterwards expands again round this gland. 

Xt The membrana arachnoides, or external lamina of the pia 
mater, appears to be very diſtinctiy ſeparated from the inter- 


FM nal lamina, in the interſtices between all theſe eminences on 
the lower ſide of the medulla oblongata, without any viſible 
cellular ſubſtance between them. The internal lamina ad- 


*Z heres much more to the ſurface of theſe interſtices than to 


> that of the eminences. The external lamina is as it were 
: Tf buoyed up by the eminences, and equally ſtretched between 
their moſt prominent parts, to which it ſticks very cloſe; 


2 and in this reſpect the roots or great cornua of the optic 
XX nerves may be joined to theſe eminences. 
* We muſt obſerve in general concerning the eminences of 


A the medulla oblongata, that thoſe which are medullary on 
their outſides or furfaces, are interiorly either entirely corti- 


Cal, or partly cortical and partly medullary} or formed by a 


XX ſingular mixture of theſe two ſubſtances, which ſtill remains 
to be unfolded, as well as many other an obſerv- 


able in exam e the mri + Nr hene of the brain, 
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(+1 From::this common portion of the cexebrum and. reg 
dum, ariſe almoſt all the nerves which go out of the cran 
»ghrough the different foramina perforating its baſe. It Nike. 
wviſe produces the medulla ſpinalis, which is no more than » 
common elongation of the cerebrum, and ecrebellum, and of 
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| |  -.theiridifferent ſubſtances; and therefore the medulla oblon- 4 
i _  *:gata may juſtly be faid to be the firſt origin or primitive 
* ſource of all the nerves which go out through the {pina dor- 
i , and conſequently of all the nerves of the human body. 
$6. Medulls Spiel, © © | 


Taz medulla ſpinalis is only an elongation of the extre- 

. mity of the medulla oblongata; and it has its name from its 5 

being contained in the bony canal of the. ſpina dorſi. It is * 

conſequently a continuation or common appendix of the ce-- 

rebrum and cerebellum, as well becauſe of the two ſubſtances | 

| of which it is compoſed, as becauſe of the membranes by 4 
which it is inveſted. | 

In the deſcription of the freſh bones, mention was made 

" "of a ligamentary ſubſtance which lines the inner ſurface of 

1 this bony canal from the great occipital foramen to the os 

5 facrum. | Beſides this, the dura mater, after it has lined the 

Whole internal ſurface of the cranium, goes out by the fora- 

: men magnum occipitis, and forms a kind of funnel, in Its 

progreſs downward, through the bony canal of the ver- 

| _ tebrae. As it goes out at the occipital hole, it joins the be- 

ginning of the ligamentary funnel already mentioned, and 

- adheres very ſtrongly to it. That Portion of the pericra- 

nium which terminates exteriorly at the edge of the great 

_ foramen, z Joins the funnel likewiſe, which, by all theſe acceſ- 

K ions becomes very irong, a 2 capable « of . hs * 

5 eſt violences. ve 
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Chap. I. An ITS APPENDAGES. "22 
This adheſion of the dura mater to the ligamentary funnel 


is gradually diſcontinued below the firſt vertebra; and from 
thence the dura mater forms a ſeparate tube, which runs 


down the bony canal all the way to the os ſacrum, the 
capacity of it anſwering to that of the canal; but it does 


not adhere cloſely to the ſides, as it does to thoſe of the cra- 


nium, It is ſurrounded by a fliny ſubſtance, which, near 
the lower end of the canal, reſembles fat. 

The ſpinal marrow conſiſts of a cortical and medullary 
{ubſtance, as the cerebrum and cerebellum ; but with this 


difference, that the aſh-coloured ſubſtance lies within the 


other; and, in a tranſverſe fection of this medulla, the inner 


ſubſtance appears to be of the form of a horſe ſhoe, the con- 


vex ſide being turned forward and the extremities backward, 
The body of the medulla ſpinalis runs down to the bottom 


of the firſt vertebra of the loins, where it terminates in a 


point. The fize of it is proportionable to that of the bony 
canal, fo that it is larger in the vertebrae of the neck than 
thoſe of the back. It is a little flatted on the fore and back 


parts, ſo that we may diſtinguiſh in it two ſides, one anterior, 


the other poſterior, and two edges It is Lkewile leemingly 
divided into two lateral halves or cords by a groove, which 
runs along the middle of its anterior and potterior ſurfaces, 
being a continuation of thoſe in the extremity of the medulla 
oblongata. The cords are applied cloſely together, but may 


be eaſily ſeparated before as well as behind, till we come to 


their middle or deepett part, where they are joined together 


by a thin layer of cineritious ſubſtance paſſing from the one 


Cord into the other. 


Each lateral portion ſends off From both the fore and back 
tides, between the grooves and the edges, at different diſtan- 
ces, flat faſciculi of nervous filaments turn od toward the 
neareſt edge. The anterior and poſterior faſciculi are ſepa- 
rated from each other by the ligamentum denticulatum; then 

Vor. II. F | | Paging 


—— . <> - 
— . 
ol ode, mat —— — I OED EIS Rs . o * 8 — 8 . 


42 THE BRAIN, Part VI. 


paſſing ved they go through the dura mater by two 


diſtinct openings very near each other. Having penetrated 
the dura mater, the poſterior bundle forms a ganglion, from 


the oppoſite end of which the trunk comes out again, and is 


there joined by the anterior bundle. 
The dura mater which inveſts the medulla, ſends out on 


each fide the {ame number of vaginae, as there are ganglious 


and nervous trunks, 'Theſe vaginae are productions of the 
external lamina; the internal lamina, which is very ſmooth 
and poliſhed on the inſide,” being perforated by two ſmall. 
holes very near each other, where each vagina goes off, 


through which holes the anterior and poſterior faſciculi are 
tranſmitted, and, immediately after their paſſage through the 


internal part, they unite. | 

The triangular ſpaces left between the anterior and poſte- 
rior faſciculi and the edge of the medulla, are filled from one 
extremity to the other by an indented ligament very thin and 


Mining, having the ſame number of indentations as there are 


pairs of faſciculi. It is cloſely connected by numerous 


threads to the pia mater at each ſide of the medulla, while 
the oppoſite fide tends out indentations, the greater number 
of which run tranſverſely, though others go obliquely up- 
- wards or downwards; and all of them, after being ſplit into 


threads, are fixed to the inner fide of the dura mater. The 
under end of the ligamentum denticulatum, runs as far as 
the os coccygis, and is what authors have confidered as the 
fortieth pair of nerves*; from whence it ſends filaments to 
the internal part of the dura mater, by which the anterior 
fafciculi are diſtinguiſhed from the poſterior. 

The membrana arachnoides is here very diſtin from the 


internal lamina of the pia mater: So that, by blowing 


through a hole made in the arachnoides, it will ſwell from 
one 


For this and the three preceding paragraphs, ſee Monro 0 on 
the Nervous Sytem, Tab. IX; K XVIL, &c. 
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one end to the other, like a tranſparent gut. The internal 
lamina, called in this place ſimply the pia mater, adheres very 


cloſely to the medulla ſpinalis, and ſends many productions 


and ſepta through its ſubſtance. If, by a hole made in the 
pia mater, we inflate the ſubſtance of one lateral portion of 
the medulla, the air penetrates through the whole of it, and 
the pia mater, which covers the other lateral portion, is ſe- 


parated from it. 
The membrana arachnoides adheres more cloſely to the 


pia mater at the lower, than at the upper part, being, as it 


were, ſuſpended by the indented ligament which runs along 


both edges of the medulla, and is fixed, as was mentioned 
above, by a filament, to the internal lamina of the dura mater 
in each interſtice between the nervous faſciculi. It alio gives 
off elongations, in the ſame manner as the dura mater, to 
cach nervous trunk or rope, as we ſhall ice hereafter. 


$ 7. The Werves of the Brain and Spinal Marrow, from their 


origin to their going out of the Craniun and Spine. 


TRE nerves ariſe either from the brain, inedulla oblongata, 
or ſpinalis; and they go out in faſciculi diſpoſed in pairs. 
They may be divided into three claſſes, viz. nerves which 
paſs through the cranium, nerves immediately from the ſpi- 
nal marrow, and nerves from the brain and ſpinal marrow 
conjointly ; to which laſt claſs the great ſympathetic nerve 
belongs. Ten pairs belong to the brain and medulla oblon- 
gata, of which nine go out through the foramina of the cra- 


nium, and the tenth ariſes from the ex itremity of this medul- 


la as it paſſes through the great occipital hole; and laſtly, 29 
pairs belong to the medulla ſpinalis, of which ſeven paſs 
through the lateral notches of the vertebrae cervicis, twelve 
through thoſe of the back, ſive through thoſe of the loins, 
and five through the anterior holes of the os ſacrum. 


We 


12 is 1119908 


to its proper place. 
N erves of the brain. The firſt pair of nerves that ariſs 


from the brain are the olfactory, anciently called proceſ/us 
' mammillares. "Theſe are two very flat and ſoft medullary 


ropes, each arifing firſt by medullary fibres from the outſide 


of the lower part of the corpora ſtriata, between the anterior 


and middle lobe, on each ſide of the cerebrum, and afterwards 


by another filament more internally; and laſtly, by a third, 


which is more poſterior and very long. They run under the 


anterior lobes of the cerebrum, being lodged in two ſuperfi- 


cial grooves in the bitis of theſe lohes, and tying immediately 
on the dura mater, from the clinoid W to the os eth- 
moides. | 

They are firſt of all conſiderably incorvated from without 
3nward or toward each other, and, having reached near the 
back-ſide of the os ethmoides, they run for a ſmall ſpace pa- 
rallel to, and ar {ome diſtance from, each other. Backward 
they are very thin ; but their bulk gradually increaſes in their 
courſe forward toward each ſide of the criſta galli, where 


they terminate in elongated papillae, the ſubſtance of which 


appears to be ſofter and Jeſs white than that of the nerves, 
as Dr Soemmering hath beſt deſcribed in his book, De Baſ. 
Enceph' et Orig, Nerver. to which the reader is referred, 

Theſe papillae lie on the two ſides of the lamina cribroſa, 
and ſend down a nervous filament through each hole of that 
lamina At the ſame place, the dura mater ſends off the 


the ſame number of vaginae, which inveſt and accompany 


the nervous filaments and their ramiſications on the internal 
_ of the noſe, ion 12 | | 

We have already related the origin of the ſecond pair, or 
Wc n-73, from the eminences called thalami nervorun oh- 


7. 2 im; 


Part VI. 


We men. at preſent, only make ſome particular obſervations / 
on the nerves while they remain within the bones, and re- 
ſerve the deſcription of their courle e ab the whole e : 
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torum: 0 we have. deſcribed their great curvature, and 
traced them all the way to their re- union, which happens 
immediately before the ſuperior part of the glandula pituita- 
ria, and conſequently before the beak or production of the 
a infundibulum. The internal carotids run upon the outſides 
| of theſe nerves, immediately after their union, and rea | 
they paſs through the foramina optica. | 
X Beſides their origin from the optic thalami, thakl nerves 
4 have likewiſe a kind of communication with the tubercula 
z | quadrigemina anteriora, by very fine filaments ; one extremity 
X of which is loſt in the tubercles, the other in the roots of 
7 the great arches or bodies of the optic nerves. They are al- 
2 | ſo connected with the crura cerebri. The internal ſtructure 
N of theſe nerves ſeems to change at their entrance into the 
optic holes, as we ſhall fee i in another place. | 

The union of theſe nerves, by the ſmall curvatures of their 
cornua, is very difficult to be unfolded in human bodies. 
& This union is commonly found to be very cloſe ; but, in ſame 
ſubjects, it ſeems to be no more than a ſtrong adhefion ; in 
others, to be partly made by an interſection or crofling of 
fibres. They have indeed been found quite ſeparate; and in 
other ſubjects one of them has been obſerved to be very much. 
altered, both in ſize and colour, through its whole pailage,. 
the other remaining in its natural ſtate. 


The third pair, called nerui motores, oculi communes, 2 
communes, and oculo-muſculares, ariſe from the crura cerebri, 
between the corpora albicantia and a ſulcus that ſeparates the 
crura from the tuber annulare, by numerous threads collected 


F into two bundles, the one a little longer than the other. 
"ZZ Theſe ſoon unite into their reſpeRive trunks, which pierce 
the dura mater behind the lateral parts of the poſterior apo- 


3 phyſis of the ſella turcica, and paſs afterwards along the ſinus 
4 cavernoſi i, by the ſide of the carotid artery, and all the way 
to 


* 


46 THE BRAIN, Part Vl. 


to the broad portion of the ſuperior orbitary fiſſure, where 
they are divided in the manner to be afterward deſcribed. 10 
The fourth pair, called nervi trochlearet, muſculares obligus .. 
ſuperiores, and moſt commonly paißetici, are very {mall and 0 
tender, and, in proportion, very long. They ariſe each be- 
Hind the teſtes by one, and ſometimes by two, ſmall threads. 
From thence they take their courſe forward all the way to 
the edge of the anterior extremities of the tentorium, a little 


to the outer ſide of the poſterior clinoid proceſs, where on 
each ſide they enter the duplicature of the dura mater, and 


advancing by the ſide of the ſinus cavernoſi, they accompany | 
the third pair to the ſuperior orbitary fiſſure. 1 1 
The fifth pair, called nervi innomiuali, or trigemini, are at 8 B 
Hirſt large trunks ariſing by two faſciculi from the outer and 
fore part of the crura cerebelli, where they join the tuber | » 
annulare a little before the ſeventh pair. They run down | 
obliquely forward on the extremity of the upper or ante- Wt + 
rior ſide of the apophyſis petroſa, very near the fide of the Mt 
ſella ſphenoidalis, where they enter the duplicature of the du- 15 7 
ra mater and ſinus cavernoſi. ; je 
At their entry into the ſinus, they form a kind of flat irre- t! 
gular ganglion, from which ſome filaments are ſent off to the 3 70 
dura mater; and, immegliately afterward, each of them is di- 1 
vided into three great branches, one ſuperior or anterior, one El 
middle, and one inferior or poſterior. The firſt branch, te 
| which may be termed ocularis or ophthalmicus, accompanies Wn 
| the nerves of the third and fourth pairs through the foramen 
1 lacerum of the ſphenoid bone. The ſecond, called maxillaris la 
0 ſuperior, goes ont by the foramen rotundum; and the third, th 
; named maxi!/ar's inferior, by the foramen ovale of the me Ms 
bone. As the great truak of this nerve runs down, it per- Mtb 
forates the membrana arachnoides, which at this place forms to 
a kind of ceiling. | Nan 
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The fixth pair, named motores oculorum externj, cculares or 
0 ophthalmici extern, and oculs muſculares extern, are ſmall nerves, 
but {till not ſo ſmall as the fourth pair; and they have ſome- 


times been found double. They ariſe from a ſulcus between 
the back part of the tuber annulare and beginning of the me- 


1 dulla oblongata, and paſſing immediately under the tuber, 
2 | they pierce the dura mater behind the occipital ſymphyſis of 
NF the ſphenoidal bone. 

l bey run on each fide in the duplicature of the dura mater 


1 to the cavernous ſinus; and having entered that ſinus, each 
of them croſſes the outſide of the internal carotid artery in 


| their way to the foramen lacerum. In this courſe, they com- 
3 | municate with the firſt branch of the fifth pair, and by a fila- 
ment or two, which ariſe from the great ſympathetic nerve, 
and run up with the carotid artery, 

The ſeventh pair, named auditorii, are each divided into 
two portions ; one, from its hardneſs, when compared with 
the other parts, is called portia dura, or nervus ſympatheticus 
i minor. This ariſes from the ſpace where the crus cerebelli 
joins the tuber annulare. The other part is larger and ſofter 

than the former, and is called portio mollis, or the true audi- 
bory nerve. Tt ariſes from the inner ſurface of the fourth ven- 
= tricle, and is afterwards joined by an intermediate portion 
W deſcribed by Dr Wriſberg. The portis mollis is hollowed out 
to receive the portio dura, which accompanies it to the fora- 
men auditorium internum. 

The eighth pair ariſe from the poſterior extremities of the 
large branches or crura of the medulla oblongata, a little to 
the outer fide of the corpora olivaria, by numerous filaments, 
which are collected into two bundles, one called g phryngeum, 
the other par vagum, or neruus ſympatheticus medius. This runs 
toward the foramen lacerum, where it pierces the dura mater, 
and goes out through the anterior part of that hole, having 


been firſt joined by a nervous portion that runs up from the 
medulla 


= r BRATH, Fart Vi. 


' medulla ſpinalis throu gh the great occipital foramen, by the 
name of nervus acceſſerius ofavi paris, or nervus ſpinalis, This 

1 enen nerve goes out with that of the eighth pair through 
the foramen lacerum, lying behind it, but diſtinguiſhed from 
it by a membranous ſeptum. 

The ninth pair, called nervi Byppogleſſ 3 FEY in 
mafores, and commonly gufatorii, ariſe each from the furrow 7 ñͥ 
that ſeparates the corpora olivaria and pyramidalia. Theſe | : 
branches ſoon unite into a trunk which paſſes through the 
anterior condyloid hole; ſometimes the branches form two 
_ trunks, which, after piercing the dura mater, unite and 80 
through the hole above mentioned. 

The tenth pair, called nervi ſub. occipitales, ariſe under the 
ninth pair, chiefly from the anterior, and a little from the la- 

teral part of the extremity of the medulla oblongata, oppo- 
ſite to the poſterior part of the condyloid apophyſis of the 

occipital bone, by a ſingle plane or faſciculus of ſmall fila- 
ments which pierce the dura mater directly from within out- 

ward, at the ſame place where the vertebral arteries perforate 
it from without inwards. One or two threads frequently 
come from the back part of the medulla, and are at firſt ſe. 

| _ Parated from the anterior bundle by the nervus accefforius 

[- and ligamentum denticulatum 3 but afterwards unite with it 

into one trunk. | 

© Nerves of the medulla ſpinaliz. The nerves formed by the 
lateral union of the anterior and poſterior filaments of the 
' medulla ſpinalis, go out of the bony canal of the ſpina dorſi, 
toward each ſide, through the intervertebral holes, througli 
| the anterior holes of the os facrum, and the lateral notches | 
of the os coccygis; and from thence they have the general 
name of nervi vertebrales. They are aVvided, in the ſame | 

A manner as the vertebrae, into ſeven pair of cervical nerves, | 
twelve palr of dorſal, five Lag of 2 8 0 a * "pair of 
nervi ſacri. 


As 
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through the intervertebral holes. 


Chial nerves are a continuation of theſe. 


extremities, 


till more fo than the cervical ; 


49 


As the ſpinal marrow which furniſhes all theſe nerves ſel- 
dom goes lower than the firſt or ſecond vertebra of the loins, 
the ſituation of the faſciculi of nervous filaments muſt be dif- 
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ferent from that of the holes through which they paſs ; and 


ſeveral of theſe faſciculi, both anterior and poſterior, muſt be 


longer than the reſt. This we find from experience to be 


the caſe, in the following manner. 
The faſciculi of nervous filaments of the medulla ſpinalis, 


which produce the cervical nerves, run more or leis eranſ- 


verſely toward each ſide from their origin to their paſſage 
The faſciculi which form 
the dorſal nerves run a little obliquely downward from their 
origin to the intervertebral holes ; and thoſe which form the 
lumbar nerves run down more and more longitudinally from 
the medulla to the holes by which they go our. 

The cervical faſciculi therefore are very ſhort in the ſpinal 
canal; the dorſal faſciculi are longer, and the faſciculi from 
the loins and os ſacrum very long. It muſt likewiſe be ob- 
ſerved, that the faſciculi of the four loweſt pairs of the cer- 
vical nerves, and tirit pair of the dorſal nerves, are broader 
and more compounded than the following, becauſe the bra- 
The filaments be- 
longing to the Inmbar nerves, and thoſe of the os ſacrum, 
are likewiſe very broad, and made up of numerous filaments, 
"as being the roots of the large nerves which go to the lower 
The dorſal filaments are very ſmall. | 
'The cervical and lumbar faſciculi are not only broader, 
but alſo fitu- 
ated much cloſer to each other, the lumbar faſciculi being 


and conſiſt of more filaments than the dorſal, 


WReETEeas in the dorlal a con- 
iiderable interſtice is left between the faſciculi. bo 
Theſe lumbar faſciculi, from their origin to the extremity 
of the os facrum, form, through the whole canal of the Jun 
bar vertebrae and of the os ſacrum, a large bundle of nervous 
3ͤ ¼ 3 | rc 
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ropes, called by 9 rauda eguina, becauſe of 3 re- 
ſemblance which it bears to a horſe's tail, eſpecially when ta- 
ken out of the canal, and extended in clear water. 

Though the medulla ſpinalis ends at the firſt vertebra of 
the loins, the vagina of the dura mater, by which it is inveſt- 
ed, is continued through the reſt of the bony canal all the 
way to the extremity of the os ſacrum, and involves the great 
bundle or cauda equina, the cords of which pierce it on each 
ſide nearly oppoſite to the places where they paſs through 
the intervertebral holes, and the anterior holes of the os ſa- 
crum, almoſt in the ſame manner as was ſaid above in deſcri- 
bing tac general formation of the vertebral nerves. 

Atter this vagina of the dura mater is detached from the 
ſpinal canal, by cutting the tranſverſe branches which go out 
of the intervertebral holes, it appears to have evident marks | 
of ela ſticity, for it immediately ſhrinks up, as an artery or 
other-claſtic ſtring would do, when cut acroſs. Therefore its 
true length muſt he taken while it is in ſitu, and . the 
true ſituation of the lateral elongations. | | 

From all this, a concluſion may be drawn, of great impor- 
tance, not only in anatomical and philoſophical inquiries, but | 
alſo for underſtanding local diſeaſes, wounds, &c. which is, 
that, when we have occaſion to conſider any particular nerves 
near the vertebrae of the back or loins, or near the os facrum, 
ve mult remember that, in the ſpina dorſi, the origin of | 
theſe nerves is not even with their paſſage out of the {| pine, 
but proportionably higher. If, for inſtance, we inquire a- 
bout any of the loweſt nervi ſacri near the os coccygis, we 
muſt not top at the extremity of the os ſacrum, but trace its 
origin as high as the laſt vertebra of the back, or Arſt of the 
loins. | | 

The membrana arachnoides accompanies the gin faſ. 
eic cull ſeparately, to their paſſage through the lateral elonga- 
tions | of the Cura mater, forming. a lence of e 


breaks, 
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breaks, or I 0 the 3 en run in 
the vagina of the dura mater. The pia mater adheres very 


cloſely both to the faſciculi and filaments of which they are 


compoled. 
Among the original productions of the nerves as the me- 
dulla ſpinalis, we ought ſtill to reckon the formation of the 


nervi acceſſorii of the eighth pair. They arite from the la- 


teral parts of this medulla by ſeveral filaments, about the 
third or fourth vertebrae of the neck, and ſometimes lower. 
They run up on each ſide between the anterior and poiterior 
ranks of the nervous faſciculi, gradually increating in ftze by 
the acceſſion of new filaments from the poſterior faſciculi. 
Having reached above the firſt vertebra of the neck, they 
Have a kind of adheſion or communication with the neigh- 
bouring ganglions of the nervi {ub-occipitales, or thoſe of the 
tenth pair. Above this adhefion they receive two filaments 
each, from the back ſide of the medulla, and afterwards con- 
tinue their courie towards the great occipital foramen, As 
they enter the cranium, they communicate with the nerves 
of tlie ninth and tenth pairs; and atterwards they join thoſe 
of the eighth pair, with which they return out of che cranium. 


g 8. Blocd-veffſels of the Brain and Medulla Spinalis. 


Arteries. The arteries which ſupply the cerebrum, cerebel- 
lum, and medulla, oblongata, come partly from the carotids 
which enter the cranium through the canals in the apop phy- 
ſes petroſ ae of the oſſa temporum, and partly from the ver- 


tebrales which enter by the great occipital foramen, and ſend 


off the arteriac ſpinales into the canal of the ſine for the 

medulla lodged there, | =p 
All theſe arteries are dialed into ſeveral branches, which 

fend out a great number of ramifications Qi, Ar! ibuted throvgh 


both ſubſtances of the brain, and through the whole caxtent Ef 
the 


* I rr 


the pia mater. The dura mater, both of the cerebrum and 
cerebellum, has arteries peculiar to itſelf, which have been 
already deſcribed. = 

The internal carotid on eh fide enters the cranium by 
the great canalis petroſus, in an angular or winding courſe, 
as was obſerved in the deſcription of the ſkeleton. The in- 


ner ſurface of this canal is lined by a production common to 


the dura mater and inferior pericranium ; to which the ar- 
tery adheres only by a looſe filamentary ſabſtance, wherein 
the plexiforin filaments, bein to the great ſympathetic 
nerve, run. 


Having paſſed through the bony canal, it wendy: 


bends upward toward a notch in the ſphenoidal bone, and 
through that notch it enters the cranium. Immediately af- 


ter this it penetrates the cavernous ſinus on the ſide of the 


ſella turcica; Where having formed a third curvature, it goes 
out trom it, from below upwards; and is bent a fourth time 
round the anterior clinoid apophyſis; from before back- 
ward. By this courſe, it is in a manner bathed in the blood 
of the cavernous ſinus, together with the {ixth pair of 
ner ves. - 


After this fourth curvature, "He lieu carotid having 


now reached the ſide of the infundibulum, and con{equently 


being very near its fellow, theſe two arteries communicate 
ſometimes by a very ſhort tranſfverſe arterial production. At 


this place, each of them, after ſending a branch through the 
foramea opticum to 25 eve, divides into two Principal 
branches, one anterior, the other poſterior ; and ſometinles 
into three; in which ca ale there is a middle branch between 
the two former. 


The anterior branch runs, firſt of all, forward under the 
baſis of the cerebrum, ſeparating a little from the ſame branch 
of the other carotid, They approach each other again under. 

the interſtice between the t two olfa renin; nerves, communica- 
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ting by a very ſhort anaſtomoſis, and ſending ſmall twigs to 


that pair of nerves. They afterwards ſeparate, being each 
divided into two or three rami. 
The firſt ramus of the anterior branch goes to the ante- 
rior lobe of the cerebrum. The ſecond, which is ſometimes 
double, is inverted on the corpus calloſum, to which it gives 
ramifications, as alſo to the falx of the dura mater and middle 
lobe of the cerebrum. The third, which is ſometimes a di- 
ſtin& branch, ſometimes only an additional ramus to the ſe- 
cond, goes to the poſterior lobe of the cerebrum. This third 
ramus is often ſo confiderable, as to deſerve to be reckoned 
the middle branch of the three principal ones, 

The poſterior branch communicates firſt of all with the 
vertebral artery of the fame ſide, and is then divided into ſe- 
veral rami on the ſuperficial circumvolutions of the cere- 


X# drum, and between thefe circumvolutions all the way to their 


bottom. The anterior and middle branches, when there are 

three, diſtribute the ſame kind of ramifications to the cir- 

cumvolutions, and to their interſtices. | 
All theſe different ramifications run on the duplicature of 


the pia mater, from which they receive a kind of additional 


coats; and the capillaries being diſtributed upon it in a reti- 
cular manner, afterwards penetrate the cortical and medul- 


ary ſubſtance ; in which lait they terminate inſenſibly. 


The vertebral arteries enter through the great occipital 


9 | foramen, having firſt pierced on each fide the elongations of 
N | the dura mater at the ſame place where the ſub-occipital 
'Y | Nerves, or thoſe of the tenth pair, pierce it as they go out; 
RF the arteries in this place lying above the nerves. 

8 At theirentry into the cranium, they each ieud ſeveral rami- 

; 1 fications to the cauda of the medulla oblongata, and to the 
1 corpora olivaria and pyramidalia : Which ramifications are 
i ö diſtributed on the ſides of the fourth ventricle; produce the 


2 plexus choroides; ; are ſpread on the whole furface of the ce- 
| rebellum ; 


rior edge of the great tranſverſe or ſemi- annular protube- 


one common trunk. This trunk paſſes directly from behind 


monly arteriae ſpinales, are two in number, one anterior, and 


foramen, where theſe arteries each ſend a fall ranms down- 
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rebellum ; inſinuate themſelves between the ſtrata, always in- 
veſted by the duplicature of the pia mater; and are at ws 
loſt in both ſubſtances of the cerebellum. pl] 

The two vertebral arteries afterwards turn toward each 


other, for the moſt part immediately under the poſte- 
rance of the medulla oblongata, where they unite and form 


forward, under the middle of the great protuberance, and 
partly in the middle groove of the convex ſurface of that 
protuberance, at the anterior edge of which it terminates. 

In its paſſage through the groove, this trunk ſends off fe. 
veral ſmall branches on each fide, which ſurround tranſverſe- 
ly the lateral portions of the protuberance, and are partly 
lodged in the {mall lateral grooves of theſe portions. 'Thele 
lateral branches are afterwards diſtributed to the neighbour- 
ing parts of the cerebrum, cerebellum, and medulla oblon- 
gata. | - | 

This common or middle trunk of the vertebral arteries 
having reached the edge of the great protuberance, is again 
divided into ſmall branches ; each of which ſoon communi- 
cates with the trunk of the internal carotid on the ſame ſide, 
Inſtead of this bifurcation, each of the two laſt, or more an- 
terior lateral branches, ſometimes ſend a ſmall branch for- 
ward, which form anaſtomoſes with the internal carotids, 
4 The principal arteries of the medulla fpinalis, called com- 


one poſterior, lodged in the grooves by which the medulla 8 
is divided into lateral portions on both fides. They ariſe 
from the vertebral arteries, a little above the great occipita! b 


ward, as ſoon as they enter the cranium; 3 and having got 13 
under the extremity of the medulla oblongata, they fend of 
two other branches backward, | | 
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The firſt two branches uniting ſoon aber their origin, form 
the arteria ſpinalis anterior, which runs down within the ca- 
nal of the vertebrae, along the anterior groove of the me- 
dulla. The other two ſmall branches are inverted on the 
fides of the medulla oblongata, and from thence running 
backward, they unite much in the ſame manner with the firſt 
two, and form the arteria ſpinalis poſterior, which runs down 
along the poſterior groove or the medulla ſpinalis, 

The two ſpinal arteries, in their courſe downward along 
the medulla, fend off on each fide lateral ramifications, hy 
which they frequently communicate with each other, and 
with the vertebral, intercoſtal, lumbar, and facral arteries ; 
ſometimes they ſcem to be ſplit for a little way, and then 
unite again. | 
Ine veins of the cerebrum and cerebellum, &c. may, in 
general, be conſſtſered as not only forming the longitudinal 
& -finus of. the dura mater, and the two great lateral ſinuſes, 
"M but alſo all the inferior ſinuſes of that membrane ; in all 
LN which ſinuſes the veins terminate by different trunks, in the 
manner already ſaid in the deſcription of the great ſuperior 
| Ginus. Their principal ramifications accompany all the cor- 
* tical circumvolutions of the cerebrum, and directions of the 
f ſtrata of the cerebellum, running always in the duplicature 
: of the pia mater. The veins of the plexus choroides, in ge- 
neral, are of the number of thoſe already mentioned. 
Ihe veins of the medulla ſpinalis terminate partly in the 
| ſuperior extremities of the two vertebral veins, partly in the 
two venal ropes termed /anus vengſi, which run down lateral- 
; ly on the convex fide of the production of the dura mater, 
and form, at different diſtances, reciprocal communications, 
by ſemiannular arches, as by ſo many ſubordinate ſinuſes. 
The two longitudinal ſinuſes communicate likewiſe in their 
1 paſſage with the vertebral veins, in the {ſame manner as the 
8 neighbouring arterics, 


From. 
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From the foregoing hiſtory of the arteries belonging to 
the brain, it appears that a very great quantity of blood, de- 
rived from trunks that are near the heart, is, at every pulſa- 
tion, ſent to this organ: Dr. Haller ſays a ſixth part, Dr. 
Monro a tenth part of the whole eirculating maſs. Hence 
it is probable, that the ſtrongeſt parts of the blood, and ſuch 
as are moſt retentive of motion, go to the head. Is not this | 
evident from the effects of mercurials exerting themſelves al- ; 
| moſt i in the head only! from the ſudden force and action of f 
incbriating ſpirits upon the head? from the ſhort flupor | 
which camphor excites ? from the heat, redneſs, and ſweat, | 
which happen oftner in the face than other parts of the bo- be 
dy? to which add, the more eaſy eruption of volatile and 0 
eontagious puſtules in the face? Dr. Wriſberg, however, ob- 
ſerves, that all theſe arguments are not of ſame force; for 
mercury, applied in different ways to the body, produces its 
effects not in the head alone; ſince it occaſions in ſome pa- 
tients a diaphoreſis, in others a diarrhoea, and in others it 
acts as a diuretic. The well guarded paſſage of the great 
and important veſſels in their aſcent to the head, defends | 
them from any material injury. The frequent inoſculations | 
of the one trunk, with the other going to the head, as well | 
as the frequent communication of their branches among 
themſelves, leſſen any danger that might enſue from obſtrue- | 
tion. Hence, when the carotids are tied, the animal neither 
dies nor ſeems to be very uneaſy. The conſiderable flexures | 
of the vertebral and carotid artery ſerve to moderate the im- 7 | 
| pulſe of the blood coming to the brain, ſince a great part of N ; 
the velocity which the blood receives from the heart, is fpent 
by che various inflections. To which we may add, that the : 
-arteries in their aſcent, grow larger and wider. | 
With reſpect to the brain, we obſerve it providently 15 8 5 BK 
: cadnded on all ſides, firſt by a ſphere of bones, confiſting of 989 
many diſtin& portions, which ſuffer it to extend, and at the WW 
ſame 
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fime time effectually guard it againſt external preſſure. The 
dura niater lines the internal lurface of this bony ſphere, 
and is ſo firmly attached to it by a vaſt number of ſqnall vei- 
| els, as to be no where 'ealily ſeparable in a healthy perſon; 
rhis membrane being very thin and ſmooth, adheres leis firm- 
ly to the bones, and more ſtrongly to the ſutures.” In young 
er ſubjects, the adheſion of the dura mater to the ſkull is fo 
great, that the ſeparation of it pulls off the fibres of the 
bones to which it is connected. In adults, many of the veſ- 
fels being effaced, it becomes more eaſily ſeparable; yet it is 
not without ſome force that the dura mater can, even in old 
men, be ſeparated from the ſkull. The bloody drops which 
appear on the turface of the dura mater, after removing the 
cranium, are occaſioned by the rupture of the veſſels going 
from the membrane into the ſubſtance of the brain. Hence 
3 appears the vanity of all that has been advanced concerning 
the motion of the dura mater. As to the motion which is 
remarked by the writers of obſervations upon wounds in 
| this part, it ſeems to be in conſequence of the beating of the 


WE arteries, or of the brain ſwelling during expiration. That 


1 part, ſays Dr. Haller, which is properly the dura mater, 
FE viz. the inner portion, has neither nerves nor ſenſation, nor 
Fritability, while the outer part is ſupplied with ſmall nerves 
Ind blood veflels coming through all. the holes of the ſkull. 
Later phyſiologiſts, however, obſerve in general, that the 
dura mater has few nerves, and) only little fenfibility. in the 
tound ſtate; but ſurgical phenomena ſhew that it is not to- 
| thy deſtitute of {cnſibility. 

: The internal part of the dura mater, leaving. the 3 
part adhering firm#y to the bones of the- Kull, runs inwards 
to form the proceſſes, which ſerve to prevent the parts from 
preſſing one another in all fituations and poſtures of the bo- 


dy. "Theſe proceſſes likewiſe hinder one part of the brain 


from bruiſing the other by any ſhock or concuſſion. Hence 
Vor. II. FE it 


36 THE BRAIN, Fut Vr. 


it is, that i in active quadrupeds, where a concuffion is more 
likely to happen, the brain and cerebellum are divided by a 
bony. partition. 9 

With reſpect to the Fa of 8 e en near ab 
falx, their uſe is not yet ſufficiently known, 'The vapour, 
which exhales from the ſurface of the pia mater, is not ſepa- 
rated by theſe glands, for it is every where exhaled, even in- 
to the ventricles, where there are no glands; but it plenti- 
fully tranſpires every where from the mouths of the leaſt ar- 
teries; as we ſee by experience, when water or glue are in- 
jected, which ſweat out through every point in the furface 
of the pia mater. | 

The next covering of the brain is the om which 
the internal cavity of the cranium. This very thin or (ander 
membrane, being pellucid like water, every way ſurrounds 
the brain, whoſe inequalities it chmbs over; and although it 
be ſo extremely thin, yet it is tolerably ſtrong, and ſurrounds 
the larger veſſels, ſo as to make them ſeem to run between 
the pia mater and arachnoides. 1 

The third or innermoſt covering of the brain, which is 
| ſoft and cellular, is propefly the pia mater. This immediate- 
Iy. inveſts the whole ſurface of the brain and ipinal marrow 
on all ſides, is tender, and conſiſts of a vaſt number of ſmall | 
veſſels which are joined together by cellular matter, and con- 
veyed i into the ſubſtance of the brain. | 

The veins of the brain are not diſpoſed in the ſame man- 
ner with thoſe in other parts of the hody. For they ! have 
no valves, nor do they run together in company with 
the arteries, nor have their trunks the ſtructure which is 
commonly obſerved i in the other veirs. The veins from the 
| different parts of the brain run into fi nuſes already deſcribed. 
| The great quantity of blood which goes to the brain, the 
greater ale with which it is ſent into the carotid arteries, 
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the ſecurity of this part from every kind of preſſure by a 
ſtrong bony fence, the flower motion of the blood through 
i 1 abdominal viſcera and lower extremities, and the perpe- 
| tual exerciſe of the brain and fenſes, all deterntitie a copious 
BY flux of blood to theſe parts; fome other cauſes alſo ſerve to 
fu the head largely with blood. Hence it is that a redneſs 
of the face, a turgeſcence, a ſparkling of the eyes, with a pain 
of the head, a pulſation or throbing of the arteries, and a 
bleeding at the noſe, are produced by violent exerciſes or 
motions of the body. Hence, therefore, it is evident, that 
if the veins were of a thin ſtructure, and round ſhape in the 
brain, they would unavoidably be in greater danger of rup- 
turing, (to which, even in their preſent ſtate, they are of- 
ten liavic), and conſequently apoplexies would be much more 
33 frequent. To avoid this inconvenience, therefore, nature 
nas given a different figure to the veins carrying the blood 
from the brain, by which they are more eaſily and largely 
dilatable, becauſc they make an unequal reſiſtance : Fheir 
texture is likewiſe very firm, and more difficultly ruptured, eſpe: 
cially in the larger ſinuſes, which perform the office of trunks; 
but as to the ſinuſes of the leſſer fort, they are either round, 
l 1 half cylindrical, or of an irregular figure. Betides this, na- 
ture has guarded the ſinuſes by croſs-beams, or fraena inter- 


right to the left fide at the bottom of the finus, which, in 
greater diſtenfions, they draw towards a more acute angle, 
ſtrengthening and guarding it from a rupture. She has like- 
wife turniſhed theſe veins with numerous inoſculations, by 
which they communicate with one another, with the external 
veins of the head, and with thoſe of the ſpinal marrow; and 
by this contrivance, they are capable of evacuating themſelves 
more e:fily whenever they are overcharged with blood. 15 
Some writers have doubted, Whether a part of the arte. 
rial blood is not poured into the ſinuſes of the brain; and 
ny whether 
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= whether the ſinuſes have not a pulſation excited from that 

| blood? That they have no pulſation, Dr Haller ſays, is paſt 

' doubt; becauſe the dura mater every way adheres firmly 

1 | to the full, but much more firmly in thoſe parts which are 

the ſeats of the ſinuſes, But Dr Monro obſerves, that whilſt 
the heart is performing its ſyſtole, the arteries here, as elſe- 
where, may be dilating ; and, in the mean time, a quantity 
of blood equal to that which is dilating them, is paſting out 

of the head by the veins. See Obſ. on the Nervous Syſtem. 
Indeed the finuſes receive liquors injected by the arteries; 


but whether they tranſude through the ſinall exhaling arte- 

rial veſſels, or whether they firſt make a complete circle 

through the veins, as indeed is much more probable, we 

are not yet furniſhed with experiments enough to determine. 

HY All the blood of the brain is finally conveyed into the 
jungular veins, which are very dilatable, and are for that reaſon 
guarded with valves to prevent a return of the venous blood 

from the rigtit auricle, being at the ſame time ſurrounded 

with much cellular ſubſtance. As to the blood which goes 

from the head to the vertebral veins, it is a very inconſide- 
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rable quantity ; but the jugulars anſwer in ſuch a manner 
to the great upper vena cava, that they afford the beſt and 
eaſieſt paſſage for the blood to rerurn to the heart in a di- 
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rect courſe. The branches of theſe, z. e. jugalar, veins. are 


nearly the ſame with the branches of the arteries, namely 
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one going to the brain, and another to the face. 
The veins form innumerable anaſtomoſes with one another, 
that the blood may return with the greateſt caſe from the 
head, the replction of which is very dangerous. The brain 

is alſo more eaſily evacuated in the time of inſpiration, for it 
then ſubſides, as we fee when the ſkull is opened, but {ſwells 
during the time of expiration, Hence, blowing the noſe, 
freezing, and coughing, are dangerous to thoſe whoſe brain 
 $4welled by retained blood. 1755 
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Whether lymphatic veſſels are to be ſeen in the brain, is 
queſtioned by ſome writers. Dr Haller thought it probable 
that no lymphatic veſſels are in the brain, becauſe no conglo- 
bate glands are found. there; and that the ſuperfluous moiſture 
is abſorbed by the red veins. But according to moſt of the 
preſent phyſiologiſts, lymphatic veſſels take ip the ſuper- 
fluous fluids of the brain, as well as of the otHer parts of the 
body, although they cannot be diſtinctly ſhewn. | 

„„ Scarcely in any viſcus,” fays Dr Wriſberg, “ has the 
exiſtence of lymphatic veſſels been oftener aſſelted, and again 
denied, than in the brain. Although, indeed, I am fully 
certain, that a group of lymphatic glands is nowhere found 
without lymphatic veſſels, I could not, however, aflert that, 
where glands do not appear, lymphatic veſſels are wanting. 
By analogy drawn from the whole body, and all the viſcera, 
J am led to think that the brain is not deſtitute of its aque- 
ous veſſels, and that they run in particular upon the ſurface, 
not in the middle of its ſubſtance, although I myſelf have 
never ſeen any other than thoſe going on the choroid plex- 
us towards the tentorium, and on the inner ſurtface of the 
dura mater, in the courſe of the ſuperior longitudinal ſinus. 
The induſtrious and celebrated Somimering confirms the obſe r- 
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vations of King, Collins, and Pacchioni, who ſaw lymphatics 
upon the pia mater. I would aſk, May they be joined with 
the glands of Pacchioni? May theſe corpuſcles ſupply the 
place of lymphatic glands ?” 

It now remains for us to ſpeak of the encephalon itſelf. 
Upon the iurface of the brain lies the cortex, the fabric of 
which has been a long time controverted ; but it is now ſuf- 
ficiently evident, from anatomical injections, that the 
greater part of it conſiſts of mere veſſels, which are every 
way inſerted from the ſmall branches of the pia mater, de- 
tached like little roots into the cortical ſubſtance. Theſe 
veſſels, in their natural ſtate, convey a juice much thinner 

| | than 


8 * 132 r 
2 4 12 IT SES 


62 HE BRAIN, Part vi. 


than blood; although, in ſome diſeaſes, and by ſtrangling, 
they often, eſpeclally in brutes and birds, receive even the 
red parts of- the blood. The remaining part of the cortex, 
which is not filled by any injection, is probably either an aſ- 
femblage of veins, or of yet more tender veſſels; for no diſſi- 
milar parts are apparent in the cortex, whilſt it is in an en- 
tire or natural ſtate; and hence we are not permitted to con- 
clude that part of it is tubular, and part ſolid. As to 
glandules making the fabric of the brain, that notion has 
been diſcarded by univerſal conſent, as not being founded on 
the leaſt probability. 

In order to gain a knowledge of the nature of the medulla, 
which lies under the cortex, we are to conſider the anatomi- 
cal ſtructure of this part of the human brain, compared with 
the brains of brute animals and fiſn. This part of the brain, 
therefore, which lies immediately under the outer gyri or 
convolutions of the cortex, is of a white colour, and becomes 
gradually broader, and more abundant; ſo that, at length, it 

makes up the whole oval ſection of the brain, _ only the 
gyri in the circumference. | 

'The nerves of the brain, as well as of the ſpinal marrow, 
divide into branches like the blood · veſſels, but in acute an- 
gles, and often in a courſe manifeſtly retrograde, they gene- 
rally, but not always, gradually become ſofter, and leſs bulky, 
as they recede from the brain, till at length their ultimate 

extremities, which are ſeldom viſible, ſeem to terminate in a 

pulp, by depoſiting the firm integuments with which they 
were covered, as we obſerve in the optic nerve. The recti- 
lineal courſe of the fibres, continued from the brain itſelf, 
is never broken off by the diviſion or ſplitting of a nerve in- 
to ſmaller threads; but the fibres themſelves recede from 

5 each other by an opening of the cellular ſubſtance that tied 
them together. This appears from the diſorders which are 


Ine not to all, but only to ſome ſingle parts of the 
body, 
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body, by injuries of the brain; as a loſs of the voice, deaf. 


neſs, dumbnels, and palſies of particular muſcles. The nerves 


i are connected in their courſe by the cellular ſubſtance to the 
Nh adjacent parts, but have hardly any elaſticity ; whence they 
Wo do not fly back after being cut, but only expel, by the 
53 contraction of their integuments, the foft medulla which they 
aclude. Though they be ever ſo much irritated, they are 
1 neither contracted, nor rendered ſhorter during the muſs 


cular motion which they produce. A great many nerves, 


= ſays Haller, are ſent into the muſcles; many of them go to 


the ſkin; fewer to the viſcera, and very few to the lungs. 
Wriſberg, however, obſerves, that more nerves manifeſtly 
enter the organs of ſenſe than the muſcles; and that the 


75 lungs are ſupplied with more nerves than the ſpleen, uterus, 
"of; and other viſcera. Haller alſo aſſerts, that no nerves go to 
1 4 the dura and pia mater, arachnoides, tendons, capſules, and 
ögaments. That theſe parts have few nerves is certain; but 
rat nerves can be traced into ſome of them, eſpecially into 
SH | ligaments, cannot now be denied —See Monro and Walter's 
"7 | Tables. They make frequent inoſculations with each other; 
5 or one trunk gives off many branches, and from the con- 
50 junction of theſe branches, the nervous ganglia are princi- 
on pally. formed; i. e. hard nervous tumours, for the moſt part 
W repleniſhed with blood-vefels, and included in a firm mem- 
| 3 brane. | Theſe Dr Monro confiders as ſources of nervous 
matter and energy; for they are full of nervous fibrillae, in- 
0 5 | termix<d with a yellowith or reddiſh brown ſubſtance; ſome- 
7 thing ſimilar to the cortical ſubſtance of the brain.—See Ob. 
W ſcrvations on the Nervous Syſtem, 

= Thus much we are taught by anatomy concerning the 
| " brain and nerves; it now remains that we explain the phyſi- 
705 ological uſes of theſe parts. Every nerve that is irritated by 
. any cauſe produces a ſharp ſenſe of pain. To feel or per- 


ceive is to have the mind changed or affected by a change or 


aflection 
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affection of the body. It is the medullary part of the 
nerve which feels. If the nerve was endowed with any pe- 
culiar ſenſe, that ſenſe periſhes when the nerve is compreſſed 
or cut through; the ſenſes of the whole body are loſt by a 
compreſſion of the brain, and a preſſure of the ſpinal mar- 


row deprives only thoſe parts which are below it of ſenſation. Lo 5 


If a preſſure be made on the brain where particular nerves 
ariſe, then only thoſe ſenſes depending on theſe nerves are 
- loſt. Theſe parts of the body that are furniſhed with nerves, 
- ace the only parts endued with ſenſation, which is greater in 
proportion to the quantity of nerves ſent to the parts, of 
which we have examples in the eye and the penis; thoſe 
have leſs ſenſibility which receive few nerves, as the viſcera; 
and Loſe which have feweſt nerves, as the dura mater, ten- 
dons, ligaments, ſecundines, bones, and cartilages, have little 
or no ſenſation in the ſound ſtare. 

It is therefore evident, that all ſenſation aciſer Go the 
impreſſion of an active ſubſtance on ſome nerve of the hu- 
man body; and that the ſame is then repreſented to the 

mind by means of that nerve's connection with the brain. 
It ſeems to be falſe, that the mind perceives immediately by 
means of the ſenſoria and branches of the nerves. For this 
opinion is refuted by the pains felt after amputation, by the 
ceilation of all pain when the nerve is comprefled, and by 
defects or faults of the ſenſes in conſequence of diſeaſes of | 
the brain. And that the effect of the ſenſes is preſerved in ; 
the brain, is evident from the loſs of memory which follows 
an injury or compreſſion of the brain; and alſo from the de- 
lirium which happens in ſome diſeaſes, and the ſtupor and 

_ fleepineſs which happen in others. 
Another office of the nerves is to excite motions, even the 
moſt violent, in the muſcles. When a nerve is irritated, eve- 


ry muſcle to which it goes is immediately convulſed; or, if 6 
tit ſends branches to ſeveral muſcles, they are all convulſed at 
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the ſame time. This happens both during the life of the 


animal, and a little after its death, While all the parts remain 


moiſt, By a great irritation other muſcles, beſides thoſe to 
which it ſends branches, are thrown into convulfions, and ef- 


terwards the whole body. Nor is it neceſſary that the nerve 
ſhould be whole ; for even when it is'cut, an irritation of it 
will excite ſimilar motions in the muſcles. On the other 
hand, when a nerve is compreſſed or tied, a pally follows; 
that is, the muſcles which have their nerves from it lie un- 
moved, when they are commanded by the. will to act; but 
they recover their motion when the compreſſion is removed, 


provided the nerve has received no hurt. 


But the medulla of the brain being vellicated or irritated 
deeply in its crura, dreadful convulſions enſue throughout 
the whole body; and this effect is univerſally produced, what 
part of the brain ſoever be irritated z whether it be the brain 
itſelf,- the cerebellum, or the corpus calloſum. The ſame 
conſequences allo follow, if the ſpinal marrow be irritated. 
But if the encephalon itſelf be compreſſed in any part what- 
ever, there follows thence a loſs of ſenſe and motion in that 


part of the body whoſe nerves come from the affected or 


compreſſed quarter of the brain. This fact is proved by ex- 
periments made in diſeaſes of the brain, where the origin of 


particular nerves have been compreſſed; thus the”voice, the 


power of deglutition, the motion of an arm or a leg are loſt, 


if the origin of the nerves, on which theſe faculties and mo- 
tions depend, be compreſſed. his is ſtill more evident 
in irritations or compreſſions of the ſpinal marrow, which 
produce reſpectively convulſions or pulſies of thoſe Parts that 
receive nerves from or below the place injured. If any large 


portion of the brain be compreſied by an extravaſation of 


blood, by a collection of water, by a ſcirrhus, or by an im- | 
pacted bone, or by any mechanical cauſe whatever, then; in 
proportion to the violence of the compremon, there wilt 

Vo. II. | I | follow 
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follow either a partial or total loſs of the power of motion, 
thoſe organs obedient to the will being affected in conſe- 
quence of a ſlighter compreſſion; but all the organs, if the 
preſſure be great. The effects above recited ceaſe when the 
cauſe is removed. It may be proper to add, that if the ſpi- 
nal marrow be hurt in the neck, death immediately follows, 
probably becauſe the nerves of the heart chiefly ariſe an 
that part. ä 
: From theſe confiderations, we cannot doubt that the cauſe 
of all motion in the human body ariſes from the brain, and 
its annexed cerebellum and ſpinal marrow ; and that it 
thence proceeds through the nerves to all the muſcular parts 
of the body. Beſides, the cauſe of this motion cannot reſide 
in the parts theaſtlves, becanſe otherwiſe the moving cauſe 
would continue to act after be g icparated from the brain; 
nor would it be increaſcd by irritating the brain, or weaken- 
ed by a compreſſure of it. 
Is there in the brain any principal part, in which the origin 
of all motion, and the end of all the ſenſations reſide, and 
where the ſoul has its feat ? Is this opinion proved by the fre- 
quent obſervation, that the ſenſes are ſometimes entire, and that 
motion likewiſe remains, though the brain be materially in- 
jured ? Is the ſeat of the foul in the corpus calloſum ? Is 
this opinion ſhewn by the greater fatality of wounds or dif- 
eaſes i in the corpus calloſum? Is this body luthciently con- 
nected with the nerves? Are there any. experiments which 
prove that fror thence the ff! th, ſeventh, and other nerves 
ariſe ? Doth not tho ſame, or even greater mortality of 
wounds in th ne medulla ſpinalis prove the ſame. thing? Yet 
this is not the ſeat of the foul, ance though it is compreſſed, 
or even deſtroyed 3 the perion will ſurvive a long time with 
the perfect uſe of all his mental facultics. Laſtly, this, opi- 
nion is oppoſed by numerous facts : Birds have no corpus 
callofum, aud wounds in that body are not more mortal 
; than 
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chan thoſe in other parts of the brain, as | appears from un- 
| 175 doubted experiments. 

. The prerogative of exciting viral motions, is not more 
# peculiar to the cerebellum than to the cther parts of the ence- 
þ 3 phalon; nor does it ſufficiently appear, that the vital and 
animal functions are diſtin&t : For the cerebellum does not 
0 produce the nerves of the heart and of the other vital or- 
0 Fo gans, and the brain thoſe which go to the organs of ſenſe 
"= and voluntary motion. From the cerebellum the fifth nerve 
3s is moſt evidently produced; but that goes to the tongue, 
ID pterygoid, buccinator, temporal and frontal muſcles, to the 
ear, the eye, the noſtrils; parts which are either moved by 
1 the will, or deſtined for ſenſe. Again, the ſame nerve, like 
pt the eighth, ſends vital branches to the heart and lungs, ani- 
: | 4 mal and voluntary ones to the larynx, and ſenſitive ones to 
the ſtomach. Again, it is not even true, that diſorders of 
. ; the cerebellum bring on ſo certain and ſpeedy death as is ge- 
3 g nerally imagined; for ſome experiments, even of our own 
making, ſhew that it has borne wounds and ſcirrhi, without 
taking away life. Laſtly, it is not much different from the 
Z brain, only that it is ſotter and more tender; and we have 
| often known wounds of the cerebellum cured. The power, 
| however, of this part, in exciting convulſions, is fomewhat 
greater than that of the brain. En 

| We mult Inquire experimentally concerning the ſeat of the 
E foul. In the firſt place, it muſt be in the head, and not in 
IF | the ſpinal marrow : For though this is obſtructed, the con- 
# 55 ſtancy of the mind remains the ſame. Again, from the ex- 
periment of convulſions ariſing, when the inmoſt parts of the 
: brain are irritated, it appears to be ſeated, not in the cortex, 
but in the medulla ; and, by a probable conjecture, in the : 
_ crura of the medulla, the corpora ſtriata, thalami, pens, me- 
7 dulla oblongata, and cerebellum. And again, by another 
5 not abſurd conjecture, it is perhaps ſeated at the Origin of 8 


Every... 
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every. nerve, as the firſt origin of all the nerves taken toge- 
ther make up the cenſorium commune. Are the ſenſations 
of the mind repreſented there, or do the voluntary and ne- 
ceſſary motions ariſe in that place? This ſeems very proba- 
ble; for it is ſcarcely poſſible, that the origin of motion can 
lie below that of the nerve, ſince the nerve is ſimilar through- 
out its whole length. 'The origin of motion cannot be in 
the arteries, which have neither the faculty of ſenſation nor 
that of voluntary motion. It therefore follows, that the ſeat 
of the foul muſt be where the nerve firſt begins its formation 
or origin. 

. We come now to explain the manner in which the 
nerves become the organs of ſenſe or motion, which, 
lying hid in the ultimate elementary fabric of the me- 
dullary fibres, ſeem to be placed above the reach both 
of ſenſe and reaſon, We ſhall nevertheleſs endeavour to 
make this as plain as experiments will enable us. And firſt, 
it is demonſtrated, that the ſenſation does not come through 
the membranes from the ſentient organ to the brain, nor that 
motion is ſent through the coverings from the brain into the 


muſcle; for the brain itſelf lies deeper than theſe mem- 


branes, and receives the impreſſions of ſenſe, and when hurt 
throws the muſcles into convulſions, Moreover it is certain, 
that the nerves ariſe from the medulla of the brain; for by 


ocular inſpection we ſee that to be the caſe in all the nerves 


of 'the brain, more eſpecially in the olfactory, optic, fourth 
and ſeventh pair of nerves, which continue their medullary 
fabric a long way before they put on the covering of the Pia 

mater. | | 
We mutt therefore next inquire what this medulla is. It 
is a very ſoft ſubſtance; its compoſition is fibrous, as appears 
from innumerable arguments: Its fibres are viſible in the cor- 
pus calloſum, in the ſtriatum, in the thalami of the optic 
nerves, and ſpinal marrow; and ſtill more evidently in the 
brains 
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brains of fiſh, and eſpecially in their thalami optici; but in no 
part of the human brain does the fibrous nature of the medul- 
la more evidently appear than in the fornix, eſpecially when 
immerſed in ſome of the acids. Again, that the fibres of the 
brain are continuous with thoſe of the nerves, ſo as to form 
one extended and open continuation, appears very. evidently 
in the ſeventh, fourth, and fifth pair of nerves. « There is a 
oreat deal of oil in the medulla, upwards'of a tenth part of 
its whole weight. | 
But here a controverſy beging concerning the nature of theſe 
fibres, a congeries of which compoles the ſubſtance of the 
medulla and of the nerves. That this is a mere ſolid thread, 
and only watered by a vapour exhaling into the cellular fas 
bric which ſurrounds the nervous fibres, has been aſſerted 
by many of the moderns ; but that, when it is ſtruck by a 
ſenſible body, a vibration is excited, which is then conveyed 
to the brain. | 

But. the phenomena of wounded-nerves will not allow us 
to imagine the nervous fibres to be ſolid ; for, if irritation 
| cauſes a nerve to thake, (in a manner ſomewhat ſimilar to 
an elaſtic cord, which trembles when it is taken hold of), 
the nerve ought to be made of Hard fibres, and tied by their 
& extremities to hard bodies: They ought allo to be tenſe ; 
for neither ſoft cords, nor ſuch as are not tenſe, or ſuch as 
are not well faſtened, are ever obſerved to tremulate. But all 
the nerves at their origin, are medullary, and very ſoft, and 
5 0 | exceedingly far from any kind of tenfion. Where they paſs 
gl through channels, and are well guarded, they retain the ſame 
ſoft texture, and are not covered with membranes ; as the 
I intercoſtal nerves, and the ſecond nerves of the fifth Pair. 
Some allo are foft throughout their whole length, what- 
| ever their ſize be. For example, the ſoft olfactory and a- 
0 couſtic nerves, from which laſt we would moſt readily ex- 
pvect a tremor produced by found, Again, though the nerves 


are 
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are hard, they are ne in the viſcera, muſcles, and ſen- 
ſoria, before they exert their operations. The nervous 
fibres, being neither firmly fixed at each end, nor tenſe, can- 
not therefore tremulate like a tight ſtretched cord. Another 
argument againſt their tremulation is, that, through their 
whole length, the nerves are firmly attached to the ſolid 
parts by the cellular fabric. An example of this fact is ſeen 
in thoſe very material nerves, the nerves of the heart, which 
are tied to the great arteries and pericardium. Finally, that 
the nerves are deſtitute of all elaſticity, is demonſtrated by 
experiments, in which the nerves cut acroſs neither ſhorten, 
nor draw back their divided ends to the ſolid parts; but are 
rather more elongated by their laxity, and expel their me- 
dulla in form of a protuberance. Again, the extreme ſoft- 
neſs of the medulla in the brain, with all the phenomena of 
pain and convulfion, leave no room to ſuſpect any ſort of 
tenſion concerned in the effects or operations produced wy | 
the nerves, | 
Add to this, that the force of -an irritated nerve is never 
propagated upward, o as to convulle the muſcles that are 
ſeated above the place cf irritation, This is a conſequence 
altogetber diſagreeing with elaſticity; for an elaſtic cord pro- 
pag temors every way, from the point of percuffion 
to boch extreuuties. But, if neither phenomena of ſenſe nor 
motion can be explained from the nature of clalticity, the 
only probable ſuppoſition that remains is, that there is a li- 
quor ſent from the brain, which, deſcending through the 
nerves, flows out at their extremities ; the motion of which 
liquor, quickened by irritation, operates only according to 
the direction in which it flows through the nerve; fo that 
convullions cannot thereay atcend upwards, becauſe of the 
refiſtance made by the freih afflux of the fluid from the 
brain. But the ſame liquid being put in motion in an organ 
of ſenſe, can carry that ſenſation upwards to the brain; 
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ſince it is reſiſted by no ſenſitive torrent coming from the 


brain in a contrary direction. 


It is therefore probable, that the nervous fibres, and thoſe 
of the medulla of the brain, which are of the ſame nature, 
are hollow. The objections againſt this doctrine are ſo few, 
and at the ſame time ſo frivolous, that they need not be men- 
tioned, If they are tubes, it is very probable that they have 
their humours from the arteries of the brain. 

There are many doubts concerning the nature of this ner- 
vous liquid. Several of the moderns will have it to be ex- 


tremely elaſtic, of an etherial or of an electrical nature; the 


ancients ſuppoſed it to be incompreſſible and watery, but 
of a lymphatic or albuminous nature. Indeed, it is not to be 
denied that we have many arguments againſt admitting either 
of theſe opinions. An electrical matter is doubtleſs very 
powerful, and fit for motion ; but then it is not confineable | 
within the nerves, ſince it penetrates throughout the whole 


animal to which it is communicated, exerting its force upon 


the fleſh and fat, as well as upon the nerves. In a living a- 
nimal, the nerves only, or ſuch parts as have nerves running 
through them, are affected by irritation ; and therefore this 
liquid muſt be of a nature that will make it flow through, 
and be contained within, the narrow tubes of the nerves. 
And a ligature on the nerve takes away ſenſe and motion, 
but cannot ſtop the motion of a torrent of electrical mat- 
ter. | 

A watery and albuminous matter is common to moſt of 
the juices in the human body, and may therefore be readily ' 
granted to the juice of the nerves. The nervous fluid may 
probably be fimilar to the water exhaled into the ventricles of 
the brain; and this opinion is ſtrengthened by the flux of a 
gelatinous or lymphatic juice from the brain of fiſhes, and 
nerves of large animals, when cut. But, are theſe properties 


ſufſicient to explain the wonderful force of convulſed nerves, 
obſervable 
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obſervible in the diſfections of living animals, even of the 
ſmalleſt inſects? or to account for the great ſtrength of mad 
and byſterical people? Is not this difficulty ſomewhat leſ- 
ſened from the hydroſtat ical experiments of attraction in 
ſmall tubes; which, although it may explain the ſtrength 


and motion, is nevertheleſs inconſiſtent with the celerity? 


The nervous liquor, then, which is the inſtrument of 


| Tenſe and motion, muſt be exceedingly moveable, in order to 


carry the impreſſions of ſenſe, or the commands of the will, 
to the places of their deſtination, without any remarkable 
delay ; nor can it receive its motions only from the heart. 
Moreover, it is very thin and invitible, and deſtitute of all 


taſte and ſmell ; yet reparable from the aliments. It is care- 


fully to be diſtinguiſhed from that viſible, viſcid liquor, exhalin g 


from the veſſels in the intervals between the nervous cords. 


That this liquor moves through tubes rather than through 
a ſpongy ſolid, we are perſuaded, from its celerity, and from 
the analogy of all the fluids of the body, fat only excepted, 


running through their proper veſſels. 
On the whole, therefore, it certainly appears that, by the 


veſſels of the cortex, ſome kind of fluid is inſtilled into the 
tubes of the medulla; which fluid is continued through the 
extremely ſmall tubes of the nerves to their extremities, and 
is the cauſe both of ſenſe and motion. But there will be a 


twofold motion in that humour; the one {low and conſtant, 


from the heart; the other not continual, but exceedingly 
ſwitt, which is excited either by e or any other TATE of 
motion ariſing in the brain, 

The: ſame nerves moſt evidently prebde over both ſenſe 


and motion; as we cannot admit a dliſtinction between the 


two ſyſtems of motory and ſenf] tive nerves. If ſenſe ſome- 


; times remain after motion is deſtroyed, this ſeems to be be- 


cauſe much more ſtrength is required for the latter. Dying 
* hear and ſee when they are incapable of motion. 
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If it be aſked, What becomes of this nervous juice, which 
cannot but be ſeparated in great abundance, from ſo large a 
quantity of blood paſling through the brain very twittly, 
ſince we lee very large ſecretions in parts remote from the 
heart, and through which the blood circulates more {lowly, 
as in the 1mail renal and meſenteric arteries ? We aulwer, that 
it probably exhaics through the cutaneous nerves. Ihe laſſi- 
tude, both with reſpect to ſenſe and motion, which may be 
overcome by ſpiritous medicines, ſhews that this liquid may 
be both loſt and repaired. Many anatomiſts have thought 
that it alſo exhales into the various cavities of the body, as 
that of the ſtomach and inteſtines. We way expect tome 
part of it to be retorbed, that the nobleſt humour ot the 
body may not be too quickly ditlipatcQ That it nouriſhes 
the body is incredible; for it is too moveadte to adhere z 
and, beiides, this property of adhering belongs only to flow 
movity and viſcid humours. | 
Wuat is the defign of fo many protuberances in the brain 2 
what are the particular uſes of the ventricles, nates, and tet- 
tes; the dittinction of the brain from the cerebellum ;z and 
the communication betwixt one fide of the brain, cerebel- 
lum, and ſpinal incdulla, with their oppoſite ſides, by ſo ma- 
ny tranſverſe bundies of fibres? Future experience alone 
can determine theie circumitances, when the brains of ſeve- 
ral animals ſhall have been compared with their functions. 

The ventricles ſeem to be uſeful in preferving a neceſſary 
diſtinction of the parts, and in ſeparating them from each o- 
ther. That the corpora ſtriata or thalami might keep their 
medullary parts from cohering one to another, it was necef- 
fary for a vapour to be poured between them; and the ſame 
is true with regard to the parts of the brain and cerebel- 
lum. Beſides the conjectures propoſed by authors, Dr Mon- 
ro adds, That the ventricles ſerve to increaſe the ſurface of 
"Vo. Il. „ | the 
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the pia mater; and that, whatever purpoſes are ſerved by 
that membrane, and its veſſels, on the ſurface of the brain, 
we muſt ſuppoſe the ſame performed by it within the ven- 
tricles. Perhaps, likewiſe, the neceſſity of adminiſtering a 


| degree of warmth to the cloſe medulla of the brain may be 


one of the uſes of theſe cavities ; eſpecially as the arteries, by 
their means, are diſtributed in greater numbers. Perhaps, 


allo, it was proper, that, in the inmoſt part of the brain, 


ſmall veſſcls only, without any large ones, ſhould enter. We 
may likewife ſuſpect, that the ſoftneſs of the fibres of the 
brai requires ſhortneſs in order to ſuſtain their own weight. 

The uſes of moſt of the protuberances are as yet unknown, 
and mutt be learned from anatomical experiments made on 


animals the likeſt to man Experiments on parts ſo ſmall, 


and lo deeply ſeated as to be inacceflible in living animals, 
feem to afford little hopes of ſucceſs. Are theſe parts the 
diſtinct provinces which our different ideas inhabit ? do the 
thalami ſeem to be an inſtance of this ſuppoſition ? In con- 
ſidering this ſubject, it will be neceſſary to remember that 
molt of theſe protuberances {end out no nerves at all. 

The ſtriae or internal ducts ſeem to afford ſome kind of 
communication between the nictions, and perhaps between 
the ſenſes. Some of theſe ducts join the brain with the ce- 
rebellum others join the ſpinal marrow with the nerves. 
of the brain itſelf, as the acceſlory nerve; and moſt of them 
join the right and left parts together, as the anterior and the 


two poſterior commiſſures of the, corpus calloſum, and the 


ſtriae between tae proceſſes of the cerebellum and teſtes ; to 
which add the medullary croſs- bars in the medulla oblongata 
and ſpinalis. This ſtructure explains, in a very ſatisfactory 
manner, the obſervation, that, when the right fide of the 


brain is injured, all the nerves wkich, on the contrary, be- 


Jong to the left fide of the body, become diſeaſed or paraly- 
tic, and the reverſe. Moreover, by this contrivan ce, nature 
ente ſeems 
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ſeems to have provided, that, in whatever part of the brain 
any injury may happen, the nerve thence arifing is not always 
deprived of its uſe. For, if the nerve receives its fibres by 
communicating bundles, as well from the oppoſite as from 
its own hemiſphere of the brain, its office may in ſome mea- 
ſure be continued entire by the fibres which it receives from 
the oppoſite fide, even after thoſe of its own fide are deſtroy- 
ed. Accordingly, we have numerous inſtances of wounds, 
and with a conſiderable loſs of ſubſtance from the brain, 
which have not been followed with injury to any nerve, or 
to any of the mental faculties. Many other leſs inequalities, 
ſtripes, protuberances, and nerve-like impreſſions, appear in 
the brain from mechanical neceſſity, the pulfation of the 
veſſels, and the preflure or figure of the continuous incum- 


bent parts- 


SECT. II. THE Eve. 


S1. The Eye in General, 


Situation and coinpgſition. T HE eyes are commonly two in 
number, fituated at the lower part of the forehead, one at 
each fide of the root of the noſe; and they conſiſt of hard 
and ſoft parts. The hard parts are the bones of the cranium 
and face; which form two pyramidal or conical cavities, 
like funnels, to which we give the name of orbits. The ſoft 
parts are of ſeveral kinds. 

The principal and moſt effential ſoft part in each organ 
is the globe or ball of the eye; the others are partly exter- 
nal and partly internal. The external parts are the ſuperei- 
lia or eye-brows, the palpebrae or eye lids, the caruncula 
lachrymalis, and the puncta lachrymalia; and the internal 


parts 


„ 
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parts are the muſcles, fat, Jachrymal gland, e and 
dlood-veſſels. 

The orbits. Seven bones are concerned in the compoſition 
of each orbit, viz, the os frontis, os ſphenoidale, os ethmoi- 
des, os maxillare, os malae, os unguis, and os palati. In 


each orbit we are to conſider the edge, ſides, and bottom. 


'The edge is formed by the os frontis, os maxillare, and 03 


malae ; the bottom by the os ſphenoides and os palati ; and | 


all theſe bones, except the os palati, contribute to form the 
ſides. The bottom is perforated by the foramen opticum of 
the os ſphenoides; and the external fide near this foramen 


by two orbitary fiſſures; one ſuperior, called ſphenoidalis, the 


other inferior, called pheno- maxillaris, already mentioned in 
the deſcription of the ikeleton. | 

All the cavity of the orbit is lined by a membrane, which 
is an clongation or production of the dura mater; and it 
comes partly through the foramen opticum of the os ſphe- 
noides, and partly through the ſphenoidal or ſuperior orbi- 
tary 6flure. This membrane, which may be looked upon 
as the perioſteum of the orbit, communicates with the peri- 
oſteum of the baſis cranii, by the inferior orbitary fiſſure, and 


with the perioſteum of the face at the edge of the orbit. At 


the upper part of the edge of the orbits, the two perioſtea 
form a kind of broad ligament, and a narrow one at the low- 
er part of this edge, which may be called 1 of the = 
pebrae. 

The particular ſituation of the orbits repreſents nearly two 
funnels, placed laterally at a ſmall diſtance from each other, 
in ſuch a manner as that their apices are almoſt joined, their 
neareſt ſides being almoſt parallel, and the other ſides turned 
obliquely backward ; and, for this reaſon, the middle of the 
great circumference, or edge of each orbit, is at a much 
greater diſtance from the ſeptum narium than the bottom or 
apex z and the edge or great circumference is very oblique, 
| | ths 
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the temporal or external angle of the orbit lying more back- 
ward than the naſal or internal angle. 


5 2. The Globe or Bull of the Eye. 


Compoſition. Tas globe of the eye, being the moſt eſſential 
of all the ſoft parts belonging to the organ of ſight, and 
being likewiſe a part which we are obliged to mention as of- 
ten as we ſpeak of the other ſoft parts, muſt be firſt deſcri- 
bed. It conſiſts of ſeveral proper parts; ſome of which, 
being more or leſs ſolid, repreſent a kind of ſhell formed by 
the union of ſeveral membranous ſtrata, called the coats of 
the globe of the eye and the other parts being more or leſs 
fluid, and contained in particular inembranous cap!iac, or 
in the interſtices between the coats, are termed the hunours 
of the globe of the eye, Thele capſules are likewiſe termed 
coats. | . l | 

The coats of the globe of the eye are of three kinds. Some 
of them form chiefly the ſhell of the globe; others are ad- 
ditional, being fixed only to a part of the globe; and others 
are capſular, which contain the humours. ' he coats which 
form the globe of the eye are, the /clerotica or corneo, the 
choroides, and the retina. The additional coats are two ; one 
called tendinoſa or albuginea, which forms the white of the 
eye; and the other, conjuniva, | he capſular tunicae are 
likewiſe two, the vitrea and cryſtallina. 

Ihe globe of the eye, thus formed, receives from behind 


a large pedicle, which is the continuation of the optic nerve. 
It is ſituated about the middle of the orbit in the manner 
which we ſhall afterwards ſee; and is tied to it by the optic 
nerve, by ſix muſcles, by the tunica conjunctiva, and by the 


palpebrae. The back part of the globe, the optic nerve, and 


muſcles, are ſurrounded by a ſoft fatty ſubſtance, which fills 
the reſt of the bottom of the orbit. 


The 
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The humours are three; the aqueous, vitreous, and cryſ- 
talline. The firſt may properly enough be called an Humour, 
and is contained in a ſpace formed in the interſtices of the 
anterior portion of the coats. The ſecond or vitreous hu- 
mour is contained in a particular membranous capſula, and 

Ils above three-fourths of the ſhell or cavity of the globe of 
the eye. It has been named vitreous, from its ſuppoſed re- 
ſemblance to melted glaſs ; but it is Jonny more like the 
white of a new-laid egg. 

The cryſtalline humour is ſo called from its reſemblance 
to cryſtal, and is often named ſimply the cry/talline. It is ra- 


ther a gummy maſs than an humour, of a lenticular form, 


more convex on the back than on the foreſide, and contained 
in a fine membrane called membrana or capſula cry/tallina. 
What has been here faid is ſufficient to give a general idea 
of the three humours of the globe of the eye. 


\ 


§ 3. The Coats of the Eye in particular. 


Tk molt external, the thickeſt, and ſtrongeſt coat of the 
eye, is the ſclerotica or cornea, and it inveſts all the other 
parts of which the globe is compoſed. It is divided into two 
portions, one called cornea gpaca, or ſclerotica, the other cornea 
lucida, which is ou a ſmall ſegment of the ſphere ſituated 
anteriorly. | | 

The ſclerotica is of a white colour, and conſiſts of many 
fibres cloſely connected and 1s of a firm texture, reſembling 


' parchment. About the middle of its poſterior convex por- 


tion, where it ſuſtains the optic nerve, it is perforated, and 
thicker than any where elſe; its thickneſs diminiſhing gra- 
dually toward the oppoſite ſide; and its ſubſtance is pene- 
trated obliquely in ſeveral places by ſmall blood- veſſels and 


nerves. The courſe of the nervous filaments through this 


coat is very {ſingular ; they enter the convex ſide at ſome 
ans | 
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diſtance from the optic nerve; and running thence obliquely 
through its ſubſtance, they pierce the concave fide near the 
cornea lucida, 


The cornea lucida, called alſo ſimply the cornea, conſiſts of ſe- 
yeral ſtrata or laminae cloſely united by cellular ſubſtance, and 
of a different texture from the former ; beſides, it receives no 


blood-veſſels in the natural ſtate, When macerated in cold 


water it ſwells, and then its ſirata may be ſeparated from 


each other. If it be macerated till it begin to become pu- 
trid, and is then plunged into boiling water, it readily ſepa- 
rates from the ſclerotic, being joined only by cellular ſub- 
ſtance. (See Traite Complet, d' Anatomie). It is likewiſe 
thicker than the ſclerotic, eſpecially in new-born children, 
where its poſterior ſurface alnioſt touches the iris. 

This portion is ſomething more convex than the ſclero- 
tica, ſo that it repreſents the ſegment of a ſwall ſphere ad- 
dec. to the ſegment of a greater; but this difference is not 
equally great in all perſons. The circun.ference of the con- 
vex ſide is not circular as that of the concave ſide, but trauſ- 
veriely oval: For the ſupcrior and inferior portions cn the 
circumference terminate obliquely ; but this obliquity is more 
apparent in oxen and ſheep than in man, 75 

The cornea is perforated by a great number of impercep- 
tible pores, through which a very fine fluid is continually diſ- 


charged, which ſoon afterwards evaporates; but we. dilco- 


ver it evidently by preſſing the eye ſoon after death, haying 


firſt wiped it very clean; for we then ſee a gradual collec- 
tion of a very ſubtle liquor, which forms itſelf into little 
drops; and this experiment may be ſeveral times repeated 
on the fame ſubject, It is this dew that forms a kind of 
pellicle on the eyes of dying perſons, which ſometimes cracks 


ſoon after, as is obſerved in the Nene of the Academy 
for 1721. 


Tunica 


— 3 6 7 —— — an 
— 2 PPP —— 


g 1 
— 
4 
14 


„ nl, ͤ N 


Tunic — The next coat of the is of the eye 
4s the choroides, which is of a blackiſh colour, more or leſs 
-Inclined to red, and adheres, by means of a great number 
of ſmall veſſels to- the {clerotica, from the inſertion of the 
optic nerve all the way to the cornea, where it leaves the cir- 


cumference of the globe, and turns inward, to form a num- 


ber of little proceſſes termed ciliary, which are ſituated at 


the edge of the cryſtalline lens. 
The external lamina of the choroides is ſtronger than the 


: internal, and is of a browniſh colour. At a very ſmall dif- 
ance from the cornea this lamina is moſt cloſely united to 


| the {clerotica, by means of a whitiſh ring called ciliary liga- 
ment, or ciliary circle ; and near the edge of the ſclerotica 


this ring is ſtronger and of a different texture from what it 


is any where elſe. The choroides adheres ſo cloſely to 


the ſclerotica, that if we blow throw a ſmall hole made in it, 
without touching the choroides, the air will penctrate every 
where between the two coats, but cannot deſtroy this adhe- 
Gon, or paſs to the cornea. On the inner ſurface of this 


Jamina we ciſcover a great number of flat lines in a vorncal 


diſpoſit on, which are the veſſels named by Steno vqſa vorti- 
coſe, or vortices vaſculgfi ; of which hercafter. 


i he internal lamina of the choroides is thinner, and " i 


| darker colour than the external; it is formed of a black 
varuiſh, which is thicker before than behind, and is wanting 
at the entrance of the optic nerve. At the fore-part « of the 


eye it lies only between the ciliary proceiles, leaving them 


| white, and adheres to the vitreous humour, forming there a 

0 radiated ring. The origin of this ſubſtance has not as yet 
been obſerved; but, after a nice anatomical injection, Win- 

| flow has obſerved a great number of vaſcular ſtars on its in- 

ner ſurface. In Ruyſch's works it is termed Membrana Kuy/- 
chiana. 
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At the anterior edge of the choroides we find the 7rir com- 
poſed of two laminae; the poſterior of which, being of the 
colour of a grape, was called uvea by the ancients. In the 
middle of the iris there is a hole termed putil: I his, in a 
foetus, is covered with a membrane called pupiliaris, which 
generally diſappears about the ſeventh month; or between 
the ſeventh and ninth month, according to Wriſberg. Be- 
tween the two laminae of the iris, we find two very thin 
planes of fibres, which have been ſuppoſed to be muſcular z 
but this matter is not yet fully aſcertained. The fibres of 
one plane are orbicular, and lie round the circumference of 
the pupil; and thoſe of the other are radiated, one extre- 
mity of which is fixed to the orbicular plane, the other to 
the great edge of the iris. The iris has motions of ſuch a 
nature, that the pupil is contracted at the approach of a 
firong light, and is dilated upon being expoſed to a weak one. 
'The different colours which appear in the iris, ſeem to be 
owing to an intermixture of veilels and nerves, That the 
iris poſſeffes red veſſels is evident from injection, and from 
obſervations on the eye during life, (Se- Monro on the Struc- 
ture ame Phyſiology of Fiſhes.) 

The plicae or proceſſus ciliares are ſmall radiated and pro- 
minent duplicatures of the anterior edge of the choroid 
coatz and their circumference anſwers partly to that of the 
ciliary circle. They are oblong thin plates; their external 
extremities, or thoſe next the choroides, being very fine and 
pointed; the internal are broad, prominent, bifurcated, and 
alternately long and ſhort, making ſhght depreſſions on the 
fore part of the vitreous humour. In the duplicature of 
each ciliary fold we find a ſine reticular texture of veſſels; 
and ſome anatomiſts pretend to have ſcen fleſhy fibres in the 
ſame place, lying in ſmall grooves of the meme vitrea, as 
we ſhall ſee hereafter. 
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The ſpace | between the cornea and iris contains the great- 
eft part of the aqueous humour, and communicates by the 


pupilla with a very narrow ſpace behind the iris, or between, 
that and the cryſtalline. Theſe two ſpaces have been term- 


ed the two chambers of the aqueous humour, one anterior, the 
other poſterior, as we-ſhall obſerve in deſcribing this humour 
in particular. 

Retina, The laſt coat proper to the eye is of a very dif- 
ferent texture from that of the other two coats, It is white, 
ſoft, and tender, and, in a manner, medullary, or like a kind 
of paſte ſpread upon a fine reticular web; it lines the bot- 
tom of the eye, and is a continuation of the optic nerve, 
Some authors, as Zinn, affirm, that it terminates at the cili- 


ary circle; others, as Dr. Haller, repreſent the whole or a 


part of it as extended to the lens, and even as giving a co- 
vering to that humour; but Dr. Monro obſerves, that it 
ends ſome way behind the ciliary circle. (See Obſervations 
on the Neryous Syſtem.) At the place which anſwers to 
the inſertion of the optic nerve, we obſerve a ſmall depreſ- 
fion, i in which lies a fort of medullary button, terminating in 
a point; and from this depreſſion blood veilels go out, which 
are ramiſicd on all ſides through the ſubſtance of the retina. 
It is commonly ſaid, that the retina is a production or ex- 
panſion of the medullary ſubſtance of the optic nerve, the 
ſclerotica of the dura mater, and the choroides of the pia 
mater, which accompany this nerve; but this opinion is not 
altogether agreeable to what we obſerve in examining- the 
optic nerve, and its inſertion in the globe of the eye. If 
we take a very ſharp inſtrument, and divide this nerve 
through its who! e length, between where it enters the orbit 
and where it en ters the globe, into two equal lateral parts, 
and then continue this ſection through the middle or center 
of its iafertion, the following phenomena will appear: 
| That 


Chap, Y, | AND ITS APPENDAGES. 8 = 
That the nerve contracts a little at its inſertion into the 
globe; that its outer covering is à true continuation of the 
dirs mater; that this vagina 1s very different from the ſcle- 
rotica, both in thickneſs and texture, the ſclerotica being 
thicker than the vagina, and of another ſtructure z that the 
vagina from the pia mater fornis, through the whole medul- 
lary ſubſtance of the nerve, ſeveral very fine cellular ſepta 3 
and that, where it enters the globe of the eye, the pia mater 
does not directly anſwer to the choroides, and is divided into 
many ſmall threads, which go through the bottom of the eye 
to form the retina, _ | 
The inſertion of the optic nerve in the globe of the eye is 
not directly oppoſite to the papilia ; ſo that the diſtance be- 
tween theſe two parts is not the ame when meaſured on all 
the parts of the globe. The greateſt diſtance is on the fide 
xt the temples, and the ſmalleſt next the noſe. Winſlow 
8 an inequality of the = kind in the breadth of 
the uvea, whic! 1, in many ſubjects, is leſs near the noſe than 
near the temples; lo that the centre of the pupilla is not the 
jame with that of the great circumference of the iris; and 


he has teen the ſame difference in the breadth of the corona 


Ciliaris. 


* 14 4 


4. The Humours of the Eye, and their Cat/ulz 

The vitreous bumour. The vitreous humour is a clear and 
very liquid gelatinous fluid contained in a fine tranſparent 

on 850 called unica vitrea, together with which it forms a 
-aaſs nearly of the conſiſtence of the white of an egg. 1 

falls os greateſt part of the globe of the eye, that is, almoſt 
all that Tpace which anſwers to the extent of the retina, ex- 
cept a ſmal! portion behind the uvea, where it forms a foſfu- 
2 in which the cryſtalline lens is lodged. This humon 
being Cexteronſly taken out of the globe, preſerves its con- 


liſtence 
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| igtncs for ſome time in the capſula, and chen runs off Hi 
little and little, till it quite diſappears. | 


The tunica vitrea is deſcribed by Winſlow as voing com- 


poſed of two laminae very cloſely united, which quite ſur- 


round the maſs of humour; but later authors, as Sabatier, 
&c., find only one; which, after covering the vitreous hu- 
mour runs to the edge of the lens, and whether it goes far- 
ther is uncertain. The anterior part of this membrage, 


which extends between the vitreous hnmour and edge of the 


lens, is covered with black ſtreaks from the pigmentuin-ni- 
grum, and by different authors has been called membranu/a 


coronae ciliaris ; by Linn zonula ciliaris, When a puncture is 


made through this, and air is blown in, it forms a patiage 


which runs round the lens; and has been termed Canalis Pe- 
ritianus, after the diſcoyerer Petit, who deſcribes it in the Me- 
moirs of the Royal Academy 728. | 
The internal ſorface of the tunica vitrea gives oft, through 

the whole ſubſtance of this humour, a great number of cel- 
lular elongations or fepra diſcovered by Riolin, fo extreme- 
ly fine, as to be invilible in the natural ſtate, the whole mals 
appearing then to be uniform, and equally tranſparent, 
through its whole ſubſtance; but they are diſcovered by put- 
ting the whole humour, ſoon after it is taken out oft the bo- 
dy, into ſome aceſcent and gently coagulating liquor, Theſe 
cells muſt communicate with each other; for, by puncturing 
the membrane, and hanging up the eye for a ſhort time, 2 
conſiderable part of the humour runs out, ſo that the eye 
becomes lighter. | 

The radiated ſulci of the tunica vitrea, which may be 
termed /ulci ciliaves, are perfectly black when the coat is ta- 


ken out of the body. This proceeds from the black ſub- 


ſtance with which the laminae or proceſſus ciliares, as well as 
all the reſt of the choroides, are naturally covered, and which 
e in the bottom of the ſulci after the laminae have 

been 
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been taken out. We obſerve very fine veſſels in this hu- 
mour, which ſhall be deſcribed afterwards. 

The cryſtalline humour. The cryſtalline is a {mall ln. 
ticular body, of a firm conſiſtence, and tranſparent. like 
cryſtal, It 1s contained in a tranſparent membranous capſula, 


and lodged in the anterior foſſula of the vitreous humour, as 


has been already faid. It is very improperly called an Hu- 


Wo 


mour, becauſe it may be handled and moulded into different 


' ſhapes by the fingers, and ſometimes almoſt diſſolved by dif- 
ferent reiterated compreſſions, eſpecially when taken out of 


the capſula. 
The figure of the cryſtalline is me but its 8 


rior fide is more convex than the anterior, the convexity of 
both ſides being very rarely equal. Steno obſerved, that the 


lens was compoled of concentric lamellae; and this has been 


confirmed by later authors : And Zinn has diſcovered radia- 
ted ſtreaks of a pearl colour, dividing the lens into little tris 
angles,—See Zinn de Oculi, tab. vii. fig. vii. 

The colour and conlittence of the cryſtalline varies in dif- 
ferent ages, as was diſcovered by M. Petit the phyſician. 
(See Memoirs for 1726). Till the age of 30 it is very tran- 
iparent, and almoſt without any colour. It afterwards be- 
comes yeliowith, and that yellowithneſs gradually increaſes. 
The conliitence varies almoſt in the ſame manner, being of 
an uniform ſoftneſs till the age of 20, and afterwards grow- 
ing gradually more ſolid in the middle of the maſs; but in 
this there are varieties, explained in the Memoirs for 1727. 
Haller takes notice of a watery liquor ſituated betwixt the 
cryſtalline lamellae, which in old age turns, of its own ac- 
cord, to a yellow colour; and Steno and Morgagni deſcribe 
a little water effuſed betwixt the lens and its capſule. 

The cryſtalline capſula or coat is formed by a duplicature 
of the tunica vitrea, or of a proper capſula to which the tu- 
nica vitrea is connected. The anterior portion of the cryſtals 
line capſula is thicker than the poſterior, and in a manner e- 

laſtic; 
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laſtic; and both its thickneſs and elaſticity may be Ale e 
0e in diſſection, without any other artifice. 

The anterior portion ſwells when ilacerated in water, and 
then appears to be made up of two pelliculae, united by a 
fine ſpongy ſubſtance. “ TI demonſtrated this duplicature 
(fays Winflow) very plainly in the eye of an horie by the 
knife alone; and I even carried the ſeparation of the two 
laminae as far as the vitreous coat. Having made a ſmall 
hole in the 1111ddle of the capſula of an ox's eye, and blown 
into it tkrough a a pipe, fome part of the air remained be- 


- tween the edge of the cryitaliine maſs and that of the cap- 


ſula, in form of a tranſparent circle.” 

The aqueous humour is a very limpid fluid, reſembling a 
kind of lympha or ſerum, with a very ſmall degree of viſci- 
dity but, in the foctus, and a ſhort time after birth, It 1s 
of a reddith colour. (See Petit, Memoirs for 1727). Ir ap- 
pears to come from the arterics oi the iris. Winſlow and 
others were of opinion that it has no particular capiula like 
the cryſtalline and vitreous humour; but, frviu obſervations 
lately made in a memoir preſented to the Royal Academy of 


Sciences in 1700, it appears that the 1ner dd of the cornea 
and anterior ſurface of the iris are covered with an exceed- 


ingly fine memorane, ſuppoſed to come rom the choroid : 
Whether it goes into the poſterior chamber 1s doubtful. The 
aqueous humour fills the ſpace between the coruea and iris, 
that between the iris and the cryitalline, and the hole of the 
pupilla. - Theſe two ſpaces are called ihe chambers of the a- 


QUEIIS humour, and they are diſtinguiſhed into the auterior 


and poſterior. 


The two chambers are not of the fame extent. The an- 
terior, whi ich is viſible between the cornea and iris, is the 
largeſt ; the other between the iris and cryſtalline is very 


narrow, eſpecially near the pupilla, where the iris almoſt 


touches the cryſtalline,” This proportion between the two 
__ chambers 
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chambers has been ſufficiently proved, contrary to the opi- 
nion of many ancient writers, by M. Heiſter, Morgagni,.and 
ſeveral members of the Royal Academy; but none has treat- 
ed theſe matters at ſo great a length as M. Petit the phyſi- 
cian, as appears by the printed memoirs of that Society. 


3. The Tunica Albuginea, and Muſcles of the Globe of the 
| Eye. | 


THE tunica albuginea, called commonly the white of the 
eye, and which appears on all the anterior convex fide of the 
globe, from the cornea to the beginning of the poſterior 
fide, is formed chiefly by the tendiuous expanſioa of the 
four recti muſcles. This expanſion adheres very cloſe to the 
ſclerotica, and makes it appear very white and ſhining; whereas 
the reſt of it is of a dull whitiſh colour. It is very thin near 
the edge of the cornea ; in which it ſeems to be loſt, termi- 
nating very uniformly. 

There are commonly ſix muſcles inſerted in the globe of 
the human eye; and they are divided, on account of their 
direction, into four recti and two obligui. The recti are a- 
gain divided, from their ſituation, into ſuperior, inferior, 
internal, and external; and, from their functions, into a le- 
vator, depreſſor, adductor, and abductor. The two oblique 
muſcles are denominated from their ſituation and fize, one 
being named 26{:9zuus ſuperior or major, the other obliquus infe- 
rior or minor. The obliquus major is likewiſe called rech- 
learis, becauſe it paſſes through a {mall cartilaginous ring, as 
Over a trochlea or pulley. 

The muſculi recti do not altogether anſwer to that name; 
for, in their natural ſituation, they do not at all lie in a ſtraight 
direction, as they are commonly repreſented in an eye taken 
out of the body. To underſtand this, we ought to have a 
Juſt idea of the ſituation of the globe in the orbit, and at the 


fame 


— 
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"Tame time to remember the obliquity of the orbits, as already 
explained. The globe is naturally placed in ſuch a man- 
ner, as that, during the inaction or equilibrium of all the 
muſcles, the pupilla is turned directly forward; the inner 
edge of the orbit is oppoſite to the middle of the inſide of 
the globe; the outer edge of the orbit, becauſe of its obli- 
quity, is behind the. middle of the outſide of the globe; and 

6 laſtly, the great circumference of the convexity of the globe, 

| between the pupilla and the optic nerve, runs directly inwards 

and outwards, upwards and downwards. 

: In this ſituation, the adductor alone is in a ſtraight direc- 
tion, the other three being oblique; and the abductor is the 
longeſt, the adductor the ſhorteſt, and the levator and depreſ- 

for of the ſame middle length between the two former, 'The 

abductor is likewiſe bent round the outer convex ſide of the 
globe; the levator and depreſſor are alſo incurvated, but in a 

leſs degree; whereas the adductor is almoſt ſtraight. The 
ſuperior oblique are ſituated ſo as to ſerve: as antagoniſts to 
the former. (See Deſcription of the Muſcles, vol. I.) | 
| fer of theſe muſcles. The levator moves the anterior por- 

tion of the globe upward, when we lift up the eyes; the de- 
preſſor carries this portion downwards; the adductor towards 
the noſe, and the abductor towards the temples, 

— When two neighbouring recti act at the ſame time, they 
carry the anterior portion of the globe obliquely towards 
that ſide which anſwers to the diſtance between theſe two 
muſcles : And when all the four muſcles act ſucceſſively, they 
turn the globe of the eye round, which is what is called ro. 
bing the eyes. 

CR is to be obſerved, that ali theſe motiotis of the globe of 
| the eye are made round its centre, fo that in moving the an- 
terlor portion, all the other parts are likewiſe in motion. 
Thus, when t the PIs is turned toward the noſe or bpward, 
eines wa > i | : the 
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the inſertion of the optic nerve 1s at the fame time turned 
toward the temple, or downward. 


The uſe of the oblique muſcles is chiefly to counterbalance 
the action of the recti, and to {upport the globe in all the 


| motions already mentioned. IIS is evident from their infer» 


tions, which are in a contrary direction to thote of the recti, 


their fixed points With relation to the motions of the globe 


being placed forward, and thouic of the 1ccti backward, at the 
bottom of the orbit. The ſoft fat which lies behind the 


globe is altogether inſufficient to jupport it: Neither is the 


optic nerve more fit for this purpoie; for 1 have thewn that 
this nerve follows ali the 1.otions of the globe, which would 


be impoflible, were not the fat very pliable, and without re- 
tiſtance. And to this we multi add, that the optic nerve, 


at its inſertion in the globe, has a particular Curvature, Which 

allows it to be elongated, and coniequeutiy prevents it from 

ſuffering any violence in the different motions ot the eyes. 
The obliquity ot theſe two mutcles does not hinder them 


from doing the office of a fulcrum; becaule this is not a ful- 


crum diſtiact from the part moved, or on which the globe 
of the eye ſlides like the head of one bone in the articular 
cavity of another; but, being iixed to the part, it ealily ac- 
commodates itſelf to all the degrees of motion thereof. Had 
ihele muicles lain in a ſtraight direction, they would have in- 
commoded the recti; but their obliquity may be {aid to be 
in ſome meaſure rectified by the inner ſurface of the orbit, 
and the abductor. 5 : 

The inner ſurface of the orbit ſerves for a kind of colla- 
eral fulcrum, which hinders the globe from filing too far 


-. inward; as the } Joint action of the two obliqui prevents it, in 
ö Part, from falling too far outwa ard. 1 he abdustor, by being 


bent on the globe, not only hinders it from being carried 
outward, but alſo prevents the indirect motions of the obli- 


qui from thruſting it out of the orbit toward the temples. 
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The other uſes attributed to theſe muſcles ſeem to be with- 
out foundation, from the conſideration of their inſertions, 
and of the ſtructure of the parts with which they are con- 
cerned ; both which reaſons are explained in the Memoirs 
of the Academy far 1721, 


8 6. The Supercilia, and Muſculi Frontales, Occipitaler, and 


Superciliares. 


Sußercilia. Tae ſupercilia, or oye lows. peculiar to the 
human ſpecies, are the two hairy arches ſituated at the lower 
part of the forehead, between the top of the noſe and tem- 
ples, in the ſame direction with the bony arches which form 
the ſuperior edges of the orbits. The ſkin in which they 
are fixed does not ſeem to be much thicker than that of the 
reſt of the forehead ; but the membrana adipoſa is thicker 
than on the neighbouring parts. The colour of the eye- 
brows is different in different perſons, and often, in the ſame 
perſon, different from that of the hair on the head; neither 
is the ſize of them always alike The hairs of which they 
conſiſt are ſtrong and rather ſtiff, and they lie obliquely, their 
roots being turned to the noſe, and their points to the tem- 


Dles. 


The ſupercilia 155 motions common to them with thoſe 
of the ſkin of the forehead, and of the hairy ſcalp. By 
theſe motions the eye-brows are lifted up; the ſkin of the 
forcheac is wrinkled more or leſs regularly and tranſverſely ; 
and the hair and almoſt the whole ſcalp is moved, but not in 
the fame degree in all perſons; for ſome people by this mo- 
tion alone can move their hat, and even throw it off their 
head. Lhe cye-vrows have likewiſe particular motions which 
contract the {kin above the noſe ; and all theſe different mo= 
tions are performed by the occipital, frontal, and ſuperciliary 
muſcles. (Cœe vel. I.) 


The 
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The occipital and frontal muſcles appear to be true 1 
trici, both in regard to their infertions and action. The fix- 
ed inſertions of the occipitales at the lower part of the occi- 
put, and the moveable inſertions of the troutales in the ſkin 

of the forehead and of the ſupercilia, being well conſidered, 
together with their reciprocal inſertions in the fame aponeu- 
roſis, ſeem to be very NY proots that they are digaitric 
muſcles. 

Theſe four muſcles ſeem always to act in concert, the oc- 
cipitales being only auxiliaries or aſſiſtants to the troatales, 
the office ot which is to raiſe the ſupercilia by wrinkiing the 
{kin of the forehead ; theſe wrinkles following the direcuon 
of the eye-brows regularly in ſome tubjects, and very irregu- 
larly in others. 

To be convinced of the co-operation of theſe four muſ- 
cles, we need only hold the hand on the occipitaies, while 
we raiſe the cye-brows and wrinkle the forehead teveral times, 
and we ſhall perceive the occipitales to move each time, 
though not in the ſame degree in all fubjects. In ſome per- 
ſons the occipitales ſeem to be relaxed, while the frontales 
being in contraction move the whole icalp and pericranium 
forward, and then contract to bring them back to their na- 
tural ſituation. 

The action cf the muſculi ſuperciliares is to depreſs the 
eye-brows, to bring them cloſe together, and to contract the 
{kin of the torchead immediately above the noſe into longi- 
tudinal and oblique wrinkles, and the kin which covers the 
root of the nole into irregular tranſverſe wrinkles, This 
action, as well as that of the trontales, and of the muſcles of 
the noſe and lips, is not always arbitrary, but ſometimes me- 
chanical and involuntary. Theſe muſcles may perhaps like- 
wile ferve to keep the muſculi frontales in equilibrio during 

their inaction, they being moveabie by both extremities. 
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ene T palpebrae are a kind of veils or curtains 
placed tranfverſely above and below the anterior portion of 
the globe of the eye, and accordingly there are two eye-lids 
to each eye, the one ſuperior and the other inferior. The 
ſuperior is the largeſt and moſt moveable in man. They both 
unite at each fide of the globe, and the places of their union 
are termed angles, one large and internal, which is next the 
noſe, the other ſmall or external, which is next the temples. 

Structure of the palbelnae. The palpebrae are made up of 
common and proper parts. 'The common parts are the ſkin, 
epidermis, and membrana adipoſa. The proper parts are the 
muſcles, the tarſi, the puncta or foramina lacrymalis, the 
membrana conjunctiva, the glandula lacrymalis, and the 
particular ligaments which ſuſtain the tarſi. The tarſi and 
their ligaments are in fome meaſure the baſis of all theſe 
parts. | 5 
Tay. The tarſi are thin cartilages, forming the principal 
part of the edge of cach palpebra, and they are broader at 
the middle than at the extremities. Thoſe of the ſuperior 
palpebrae are a little more than a quarter of an inch in 
breadth 3} but ia the lower palpebrae they are not above the 
fixth part of an inch, and their extremities next the temples 
are more {lender than thoſe next the noſe. | 
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Theſe cartilages are ſuited to the borders and curvature of 
the eye-lids. Ihe lower edge of the ſuperior cartilage, and | 
the upper edge of the inferior, terminate equally, and both 
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may be termied the ciliary edges, The oppoſite edge of the 
upper tarſus is ſomething ſemicircular between its two extre- 
Mities; but that of the inferior tarſus is more uniform, and 
both are thinner than the ciliary edges. Their inner ſides, or 
thoſe next We globe, are groducy by leveral {mall tranſverſe 

110103 ©. Cf | channels, 
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channels, of which hereafter; and the extremities of both 
cartilages are connected by a kind of {mall ligaments. | 

Ligavienta tarſorum lata, The broad ligaments of the tar- 
ſi are membranous clongations, formed by the union of the 
perioſteum of the orbits and pericranium along both edges of. 
cach orbit. The ſuperior ligament is broader than the in- | 
ferior, and fixed to the ſuperior edge of the upper cartilage, 
as the inferior is to the lower edge of the lower cartilage; fo 
that theſe ligaments and the tarſi, taken alone, or without the 
other parts, reprelent palpebrae, 

IMembrana conjunttiva, The membrana conjunctiva is a 
thin membrane, one portion of which lines the inner ſurface 
of the palpebrae, that is, of the tarſi and their broad liga- 
ments. At the edge of the orbit it has a foldz and is conti= 
nued from thence on the anterior half of the globe of the 
eye, adhering to the tunica albuginea; ſo that the palpebrae 
and the fore-part or the globe of the eye are covered by one 
and the fame membrane, which does not appear to be a con- 
tinuation of the pericranium, but has ſome connection with 
the broad ligaments of the tarſi. 

The name of canjundtiva is commonly given only to that 
part which covers the globe, the other being called ſimply 
the internal membrane of the palpebrae ; but we may very well 
name the one membra oculi conjunctiva, and the other meme 
brana palpebrarum conjunctiva, That of the palpebrae is a 
very fine membrane, adheres cloſe to the palpebrae, and is 
full of ſmall capillary blood-veſſels, It is perforated by nu- 
merous imperceptible pores, through which a kind of ſerum 
is continually diſcharged; and it has ſeveral very evident 
folds, which mall be ſpoken to hereafter, | 

The conjunctiva of the eye adheres by the intervention of 
2 cellular ſubſtance 3 and is confequently looſe, and as it 

were moveable; and it n nay be taken hold of, and ſeparated 
in ſeveral places from the tendinous coat. It is of a whitiſh 
| | | | colour; 
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colour ; and being tranſparent, the albuginea makes it appear 


perfectly white: Theſe two coats together forming-what is 
called the 2vhite of the eye. The greateſt part of the numerous 


veſſels which run upon it contain naturally only the ſerous 


part of the blood, and conſequently are not diſcoverable, 


except by anatomical injections, inflammations, obſtructions, 


&c. With the point of a good knife we continue the ſepa- 
ration of this membrane over the cornea, 


Glandula lacrymalis. The lacrymal gland, the uſe of which, 


till of late years, was not known, is yellowiſh, and of the 


number of thoſe called conglomerate glands, It lies under 
that depreſſion obſervable in the arch of the orbit near the 
temples mentioned in the deſcription of the ſkeleton, and 


laterally above the globe of the eye. It is a little flatted, and 


divided, as it were, into two lobes; one of which lies to- 
ward the inſertion of the muſculus levator, the other toward 


the abductor. It adheres very cloſely to the fat which ſur- 


rounds the muſcles and poſterior convexity of the eye, and 


it was formerly named glandula innominata. 


From this gland ſeveral ſmall ducts go out, which run 


down almoſt parallel to each other, through the ſubſtance of 


the tunica interna or conjunctiva of the ſuperior palpebra, 
and afterwards pierce it inwardly near the ſuperior edge of 
the tarſus. Steno diſcovered the excretory ducts of this 


gland upon the eye of an ox; and they are painted by 


Bidloo 1661. In man, however, they are ſeen with more 
difficulty; for, although deſcribed by Winſlow and Lieu- 


| taud, they were unknown to later authors, as Morgagni, 


Zinn, and Haller, till Dr Monro, the preſent profeſſor, diſ- 
covered and injected them before the year 1753. They are 


ſix or ſeven in number, have no communication with each 
other, and open upon the inner ſide of the upper eye- lid 
near the outer angle. 
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The borders of each palpebra, taken together, are formed 
by the edge of the tarſus, and by the union of the internal 
membrane with the ſkin and epidermis. This border is flat, 
and of ſome ſenſible breadth, from within about a quarter of 
an inch of the internal angle, all the way to the external 
angle, near which the breadth diminiſhes, This breadth 3s 
owing only to the thickneſs of the palpebrae, which at this 
place have their edges oblique or {lanting, in ſuch a manner 
as when the two palpebrac touch each other ſlightly, a trian- 
gular ſpace or canal is formed between them and the globe 
of the eye. 

Cilia, The flat edge of each palpebra is adorned with a 
row of hairs called cia, or the eye-/aſhes, "Thoſe belonging 
to the ſuperior palpebra are bent upward, and are longer 
than thoſe of the lower palpebra which are bent downward. 


= Theſe rows are placed next the ſkin, and are not ſingle, but 


irregularly double or triple. The hairs are longer near the 
middle of the palpebrae than toward the extremities z and, 
for about a quarter of an inch from the inner angle, they are 
quite wanting. 


 Glandulae ciliares. Along the ſame border of the palpe- 


| brae, near the internal membrane, or toward the eye, we ſee 


a row of ſmall holes, which may be named feramina or puncta 
ciliaria. They are the orifices of the ſame number of ſmall 
oblong glands which lie in the ſulci, channels, or grooves, on 
the inner ſurface of the tarſus. Theſe little glands are of a 


WE whitiſh colour; and, when examined through a ſingle mi- 


croſcope, they appear like bunches of grapes, thoſe of 

each bunch communicating together; and, when they are 
ſqueezed between two nails, a ſebaceous matter, like ſofſt 
wax, is diſcharged through the puncta ciliaria. oa * 


more numerous in the upper than in the under eye. lids, and 


8 were firſt painted by Caſſerius, but afterwards aa 


Meibomius, by whoſe name they are frequently called. 
Puncta 


GRE urn, 
2t 10 120 

EN Punta. leer E Near the great or internal angle of 

| -.the palpebrae, 1 the flat portions of their edges terminate in 

„ pnather whi ich 1 is rounder and thinner,” By the uniow of 

« theſe two. edges an angle is formed; which is not perfectly 


pointed like a true angle, but rounded 3 and ne of b 
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| 3 | | . the internal or naſal angle. 9 $4944 
Ul At this place, the exiremity of the flat portion is diſtin. bs 
Fil |  guiſhed from the round portion by 2 ſmall protuberanee or : 
11 papilla, which is obl. quely perforated by a ſmall hole in the 0 
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edge of each palpebra Theſe two ſmall holes are very vi- 
ſible, and often more ſo in living than in dead bodies; and 
they are commonly named punH¹ ſacrymalia, being the orifi- 
ces of two ſmall ducts, called /acrymal, which unite beyond 
the angle of the eye, and open a little below the upper end 
of a particular reſervoir, termed ſacculus lacrymalis, which 
* be deſcribed with the Nee, 
The puncta lacrymalia are oppoſite to each other, ſo that 
they meet when the «cye is ſnut. Round the orifice of each 
of theſe points, we ouſerve a whitith circle, which ſeems to 
be a cartilaginous appendix of the tarſus, and which keeps 
the orifice always open. Iheie two oblique circles are ſo dit- 
poſed, that, when the eye is but ſlightly ſhut, they touch 
each other only toward the ſkin, and not toward the globe 
bol the eye. The fine membrane which covers theſe circles, : 
and paſſes through the puncia into the ducts, ſcems ſome- 
[9 times to wrinkle when it is touched with a ſtilet. This ob- 
45 my ſervation was firſt made by M. Saint Lves, a Pariſian ocu- 
lt. 


Caruncula lacrymatis. The caruncula lacrymalis is a ſmall 
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redaiſh granulated, oblong body, ſituated preciſely between 
the internal angle of the palpebrae and globe of the eye, but 
it is not fleſhy, as its name would inſinuate. The ſubſtance 
of it ſeems to be wholly glandular; and it appears through a 
fingte microſcope in the lame manner as the other conglome- 
rate 
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22 


w# 7 


rate glands.” We Uſcover upon it a great number of fine 
hairs covered by an oily, yellowiſh matter, furniſhed by this 


gland; and, on the globe of the eye, near this glandular 


body, we ſee a ſemilunar fold formed by the conjunctiva, the 


| concave fide of which is turned to the uvea, and the convex 


z 


fide to the noſe. 

This fold, which has the name of emärana femilunaris, 
appears moſt when the eye is turned toward the noſe; it is 
ſhaped like a creſcent, the two points of which anſwer to the 


puncta lacrymalia, and conduct the tears into the Duncta. 


6 8. The Auſcles of the Pa pcbrae. 


THE muſcles of the palpebrac are commonly reck :oned to 
be two; one peculiar to the upper eye lid, named -/evazc 
Pa 2/pebrae ſuperiorts ; the other common to both, called i 
culus orbicularis palpebrarum, which has been {ubdivided by 


different authors in different manners. See Deſcription of 


Muſcles, Vol. J. 


4 


The ſkin of the fuperior palpebra is folded arch-wi riſe, al- 


moſt in a parallel dire ion to that of the ſennoval fibres 
the plicae interſecting the levator, whereas the other folds 
only interſect the orbicularis. The radiated and oblique 
plicae ſeldom appear in young perions, except when the firſt 


and ſecond portions of the orbicularis are in action; but in 


aged perſons its marks are viſible at all times. 


In man, the ſuperior oaloebra has much more motion than 
the inferior. The ſmall imple motions, called wwmdling, 


which frequently happen, though not equality often in all 


Tubjects, are performed by the alternate contractien of the 


levatot palpebrae and orbicularis. > 
Theſe flight notions, eſpecially thoſe of the upper palpe- 


bra, are not very eaſy to be explained according to the true 


ſtructure of the part. The motions Which wrinkle the 
Vor ir | Bk palpebrac, 
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palpebrae, and which are commonly performed to keep one 
eye very cloſe ſhit, while we look ſtedfaſtly with the other, 


are explicable by the ſimple contraction of all the portions of 


the orbicularis. Theſe motions likewiſe depreſs the ſuper- 
cilia, which conſequently may be moved in three different - 
manners, upwards by the muſculi frontales, downward by 
the orbiculares, and forward by the ſuperciliares. 


$ 9. De Ve aft of the Eye, Hind its — 


Tur external carotid artery, by means of the arteria max- 
Hlaris externa, and the temporal and frontal arteries, give 
ſeveral ramifications to the integuments which ſurround the 


eye, and to all the portions of the muſculus orbicularis; and 


theſe ramifications communicate with thoſe which are diſtri- 
buted to the membrana conjundliva palpebrarum, and to the 
caruncula. Some fmall branches allo come in through the 


ſpheno-maxillary ſuture, to be diſtributed chicfly on the pe- 


rioſteum of the orbit, and to the fat of the eye. The inter- 
nal carotid artery having entered the cranium, ſends off a con- 


Agerable branch called the ccular, Which accompanies the op- 


tic Perye, to be diſtributed to the muſcles and globe of the 
eye, to the levator palpebrae, to the fat, glandula lacrymalis, 
membrana conjunctiva, caruncula lacrymalis, &c. It likewiſe 
commun nicates with the external carotid, and ſends one or 
two very mall branches to the noſe, 1he branches which 
ſupfiy the globe of the eye have the name of caliares ; they 
perforate the back part of the tunica ſclerotica in five or fix... 
places, after which they run a little way through its ſub- 
ſtance, where each branch form is a plexus, which ſends nu- 
merous br anches to the choroides. 

Dr WW riſverg obſeryes, they next perforate the ne | 
lamina of the choroides, and form, between that and the 
internal lamina, the vaſcular ſtellae mentioned in the deſerip- 
| | | tion 
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tion of this internal lamina. Some ſmall nfl” filaments | 


from theſe ramifications are likewiſe obſerved | to adhere very 


cloſely to the tunica vitrea; and they ſend, in a direct courſe 


to the circumference of the iris, ſome ſmall arteries, which 
there form a vaſcular circle that gives capillaries to the mem- 2 
brana cryſtallina, Theſe veſſels may be eaſily injected in 


new- born children, The poſterior part of the capſule of the 
lens is ſupplied from another ſource: Albinus, and after him 
many others, have inje&ed, in a foetus, a branch from the 
arteria centralis retinae, which paſſes through the middle of 
the vitreous humour, and is diſperſed in a radiated manner 


on the back part of the capſula cryſtallina. Zinn is of opi- 


nion that theſe veſſels paſs alſo into the body of the lens; but 


of this ſuſficient proofs are wanting. 
The veins of all theſe parts anſwer nearly to the arteries; : 
thoſe of the globe of the eye are called vd vorticgſu. The 


internal veins unload themſelves, partly into the internal ju- 


oular vein, by the finus cavernoſi; and partly into the exter- 
nal jugular vein, by the vena angularis, or maxillaris externa, 
the maxillaris interna, temporalis, &c. 


Beſides the capillary veſſels, eaſily diſtinguiſhable by the 


red colour of the blood, there are great numbers of thoſe 


which admit nothing but the ſerous and lymphatic parts of 3 
the blood, and conſequently do not appear in the natural 


tate. They become viſible in ſome places by inflammations 
and injections, as on the membrana conjunctiva of the eyes 


but theſe contrivances do not diſcover them every where in 
aged perſons. In a foetus, and in new born children; ; ſays 
Winflow, o fine injection has ſucceeded ſo well as to diſcover 


the veſſels of the membrana cryſtallina and vitrea; and in a 


foetus of about ſix months, the injected liquor 3 1 to mg. 


to have penetrated 2 part of the eryſtalline and vitreous hy- 


mor. 
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bee the optic. nerve pay deſerided, the globe "of 
the eye receives ſeveral ſmall ones, which run on each hide: 
alohg- and about the optic nerve, from its entry into the or- 
bit to its intertion in the globe. Theſe. filaments come chief- 
zy from a'fmall lenticular ganglion, formed by very ſhort ra- 
mi of the orbitary or ophthalmic branch ot the fifth pair, 
þ re a branch ot the third pair, or motores oculi. 
The nerves of the Jenticular ganglion having reached the 
bebe of the eye, are divided into five or ſix faſciculi; whiclr 
"having ſurrounded: the optic nerve, and penetrated and per- 
. aden the ſclerotica, run at diſtances more or lets equal be- 
tween the ſclerotica and choroides towards the iris. There 


each of them i is divided into ſeveral ſhort filaments, which 
terminate in the ſubſtance of the iris. Theſe ſmall nerves, 


which run from behind forward, between the ſclerotica and the 
Choroides, have formerly been taken for particular ligaments 
by anatomiſts of conſiderable eminence, but are now Enoun 
under the name of ciliary uer ues. 75 
The nerves which go to the other parts belonging to the 


by: eye, come from the third, fourth, ſixth, and firſt two branches 


of the fifth pair of nerves, and likewiſe from the portio dura 
of the ſeventh pair. The third, fourth, and ſ. xth pairs give 


5 nerves to the muſcles of the globe of the eye. Ihe two 


- 


2 oo 
a 


"branches of the fifth pair, and the portio dura of the ſeventh, 
give nerves not only to the other parts which ſurround” the 


lobe, but au to the muſeuli frontales. and internal parts of 


che Mſe. 


Ihe trunk of the his 4 pair, or 3 mull. having enter; 


ed the orbit through the ſuperior orbitary tiſture, or taramen 
lacerum of the #pheroid bone, produces four branches.” The 
fuirſt runs upwards, and divides into two; one for the muſcu- 
Jus levator ch, and the her f for the Jevator patpebrae ſu-⸗ 


' perioris. The trunk continuing its courſe , gires off the ſe- 
a 
CON. 


cond ſhort branch to the depreflor oculi. The third brand 
is long, and goes to the obliquus inferior, contributing like- 

wiſe to the formation of the lenticular ganglion already men- 
'T he fourth branch is large, and 1 the adduc- 


tioned. 


tor oculi. 
The firſt branch of the fifth pair, commonly termed. ner 


ws ophthalmicus, divides into three rami. as it enters the orbit, 
and ſometimes only in two, one of which is afterwards ſub- 
divided. Of theſe three branches one is ſuperior, and term- 
ed nervus ſuperciliaris ; one internal, termed naſalis; and one 
external, to which the name of Zemporalis or lacrymalis is ap- 
plied. 
The ſuperior or ſuperciliary ramus runs along the whole 
perioſteum of the orbit; and having paſſed through the 
ſuperciliary notch or foramen ot the os frontis, is diſtri- 
buted to the muſculus frontalis, ſuperciliaris, and ſuperior 
portion of the orbicularis palpebrarum; and it communicates 
with a ſmall branch of the portio dura of the ſeventh pair. 
The internal or naſal branch pafſes under the ramitication 
of the nerve of the third pair; and running toward the 
noſe, is diſtributed partiy on it, and partiy on the neighbour- 
ing parts of the orbicularis, the caruncula, &c. This brauch 
ſends off a filament, which, patling through the internal an- 
terior orbitary hole, enters the cranium, and preſently re- 
turns through one of the ethmoidal holes to the internal 


parts of the noſe. Sometimes this naſal ramus communi- 


cates with the rams ſuperciliaris by a particular arch, before 
it enters the orbitary hole. 

The external or temporal ramus, which is ſometimes A 
ſubdiviſion of the ſuperciliaris, is diſtributed to the glandula 
herymalis, and ſends off a filament which pierces the orbi- 
tary apophyfis of the os malae. 

The ſecond branch of the fifth pair, called nervus moxilla- 
ris ſuperior ſends off a ramus thiough the dony canal of the 


lower Part of the orbit, which, going cut at the anterior in- 
ferior 
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ferior orditary —_ is diſtributed to the neighbouring por- 
tion of the muſculus orbicularus, and communicates with a ra- 
mus of the portio dura. The reſt of the n en 5 


nerve ſhall be deſcribed afterwards. 


The portio dura of the ſeventh pair, or 1 8 dees ; 


gives branches to the ſuperior, inferior, and external lateral . 
parts of the orbicularis palpebrarum; one of which commu- 
nicates with the ner vus ſuperciliaris, and another with the 


fub-orbitarius, to be afterwards deſcribed, 


911. Sight. | 
Tun eye is the organ of viſion. The greater part of it is 


conipolet of pellucid humours capable of refractin 9 the rays 


of light. The complexity of this organ is neceſſary for the 


defence of its tender parts ; and the diverſity of the ſeveral 


humours, together with the various offices which this curious 
machine performs, neceſſarily required a very compound ins 
ſtrament. 


Outwardly, a defence is afforded to this organ by the 0G : 


brow or ſupercilinm ; and the thick hairs placed there, which 
are capable of being pulled down by the action of the frontal, 


corrugator, and orbicular muſcles afford a ſhade to the eye in 
toofſtrong a light. A depreſſion of the eye-brow ſerves alſo 


to exprels coticern of the mind, as an elevation of it denotes 
the mind to be in a ſerene quiet ſtate. This guard alſo 


conduces to throw off the ſweat and retained duſt, or the in- 


ſects which might fall into the eye. 


The palpebrae are the peculiar guards of the 50 F pod : 


that thiey might ſhut the mote exactly for the defence OY 
this ſenſible and delicate organ, their margins are furniſhed 
* with” cartilaginous arches, which, accurately corre ponding 
with each other, form a tight and unwrinkled ſuture. ZING -. 
cartilage of each alſo hinders it from being drawn into wrin- os 


kleb while it is either TIS or depreſſed. The elevation ; 


1 


of * 

1. 

9 4 345 
12414 
v 


Chap. tr AND ITS APPENDAGES. — 192. 


of the apper eye-lid i is performed by : a 1 ariſing Gin, 
the involucrum of the optic nerve gradually ſpreading, and 
extending by its expanſion to the tarſus. This elevator. is 
conſiderably affiſted in its action by the frontalis, and by va» 
rious connections with the orbicularis when this laſt i is drawn. 

up or dilated by the former. The upper eye. lid is depreſſed . 
by the orvicularis muſcle, which alſo ſerves to elevate the lower 
eye-lid, and covers the eye in ſuch a manner that no duſt or 
light can enter it in ſleep. The lower eye-lid is depreſſed by a 
double portion of the fibres, inſerted into the upper-lip. 

Finally, that the protuberant margins of the eye-lids might 
not injurioufly beat againſt each other, the cilia are placed ſo 
as to make a blind or ſhade, which, by excluding the extra- ; 
neous rays, might afford a more diſtinct repreſentation of any | 
object. | | 

That the eye-lids rubbing againſt each other might not 
grow together, they are ſupplied with a row of /cbaceous - 
elandules, that diſcharge a ſoft liniment, which mixes and 
waſhes off with the tears. ITS 

The perpetual attrition of the eye-lids aſcending and Fg . 
ſcending againſt the globe of the eye, is prevented by the 
tears ; which preſerve alſo the tenderneſs of the membranes. . 
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and of the cornea, and ſerve to waſh out any inſects or other 
— Theſe form a faline pellucid liquor that 
be evaporated, and never ceaſes to be poured over the 
anterior furface of the eye; but never runs over the cheeks, J 
unleſs collected, by a foreign cauſe, in larger than uſual quan- 
tity. This liquor i is exhaled partly from the arteries of Myc: 4 
conjunctiva, and partly proceeds from the lacrymal gland 
The ſeparation of the tears is increaſed by the more prog 1% 
quent contraQtion of the orbicular muſcle, either from irrita - 
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1 che tears rk performed chæir office, part of them 
Ay off into che air; and the reſt, that they might nat of- 
Ag by their quantity, are propelied by the orbicular muſcle, 
towards its origin near the noſe, to the toweſt part of the palpe- 
88 margins, which, wanting the tarſus in this place, do not, 
on that account, exactly meet together. Here the caruncula 
lacrymalis interpoſes, and prevents the meeting of the eye- 
lids, at the ſame time furniſhing a liniment to thoſe parts 
Which have no Meibomian ducts. Before this part is ex- 
tended a ſmall portion, like a little eye- lid; which, deſcend- 
ing perpendicularly, joins the true eye-lids, and is larger in 
"beaſts than in men: But, at the beginning of this ſpace, be- 
- tween the eye-lids, appears the purnttun lacrymale, Which 
drinks up the tears from the ſinus in which they are col- 
lected, partly by tubular attraction, and partly by impulſe 
from the orbicular muſcle. If theſe points or openings are 
obſtructed, the tears run over and excoriate the nee. 
From both points proceeds a ſmall duct; theſe join toge- 
ther, and are inſertæd by two mouths near the upperigoſt 
Parts of the tacrymel fac, which deſcends a little back ward in- 
to the nares, opening there by an oblique oblong aperture at 
the bottom of the meatus, covered by the lower 0s ſpongio- 
ſum. 'L hrough this paſſage the ſuperſluous tears deicend In- 
70 the noſe, which they in part moiſten. A muſcle is by 
ſome writers afcrihed to this ſac; but it is not yet ſuficient- 
Ay confirmed. Some late authors have compared the lac ry- 
mal ſac to the bladder of urine, which retains its contents for 
à conſiderable time, till it is thrown out, the ſphincter being 
rela ed. A ſimilar iphincter has been aſcribed to the naſal 
duct, which is ſometimes ſhut and again relaneęd, that the 
tears collected in the ſac may run out through the noſtrils. 


The globe of the eye comprefied before, but longer than 


dt is broad, is ſeated in rhe cavity of a bony orbit, larger than 
ho eye . the exceſs is on all ſides occupied by a very 
ſoſt 
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"ok 2 ſurrounding the globe of the eye, and allowing it 2 


free motion Witkkin the orbit. 290] 2 zorg vr art} ata” 5 
Among the coats of the eye, the iris is the only one (poſ- 


."{ſefling' motion. Though it has little ſenſatien, and is not en- 
dowed with any mechanical irritabilay; yet, in a living man, 
quadruped, or bird, it is contracted on every greater degree 
of light, and is dilated on ever ſmaller one; hence it- is gen- 
: * broader for viewing diſtant objects, and narrower for 


jewing ſuch as are near. Ihe cauſe of this dilatation feetns 
1 a remiſſion of the powers reſiſting the aqueous humour; 


de argument of which, is the dilatatien of the pupil, oecaſion- 
ed by debility, or or ſucceeding ſyncope and. death. The con- 
traction is more obſcure, and perhaps only depends on the 
Aronger afflun of humours into the colourleſs converging 
veſſels of the iris; ſo that this motion has ſomething in com- 
mon with a beginning inflammation. In an animal twenty 
or thirty hours dead, Dr Haller has feen the radii of the iris 


extend by heat, and thut the pupil. | $f rs 
We are as yet unacquainted with the origin 1 the black 
Sanity nor can any glandules be found, which ſome au- 


thors have aſſigned for its ſeparation. Among its other uſes, 
done ſeems to be, to keep the cryſtalline lens firm. In an- 


fants, this ſame mucus has the mage of a radiated fewer, be- 


- hind the ciliary proceſs. 8 1 Ss 


HK 


The retina, which is a cole hi ct 


che optic nerve, immediately embraces the vitreous» humdur. 


* 


Dr Haller ſays; that it extends to the furface of the cryſtal- 


dine lens; while Dr Monro at that it ends ß 


wum the citiary circle- | S - 
Before we can attain any me ee of 2 


ture of 'vifion, it will be neceſſary to point out ſome of the 
properties of light. Light is an extremely ſubtile fluid; pe- 


netrating with facility bodies af the cloſeſt texture, and great - 
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ty of ten millions of miles: in a minute. " Every luminous bo; 


dy has the peculiar property of ſending forth rays of light itz 
every poſſible direction, | which falling on the ſurfaces of ſur- 


rounding objects, are reflected thence to our eyes. Hence 
un eolour and form of the object become known. Eack 
ray, ſo extremely ſmall as to have ſcarce any conceivable* 
kk nel, is ſeparable into ſeven permanent and immutable 
rays of a leſſer kind, namely, red, orange, yellow, green, blue, | 
indigo, and violet. Theſe rays are of different degrees of re- 
a frangibility, in the order in which they are enumerated, the 
| "4 42 * + Ted rays being mad refrangible ; and, when they are variouf- 
FRE ly compounded, they 3 the different * colours 
SH of bodies 


The colours which ſeem peculiar to certain bodies may be 

thus explained: The ſurfaces of bodies, on which a whole ray 

1 of light falls, have, by ſome peculiar form or conſtruction, the 

} power of reflecting ſome of the primitive rays, and abſorbing 

the others. If, for example, the ſurface is fo denſe as to re- 

a fert all the primitive rays, the body appears white; if the 

8 ſurface reflects only the red rays, the body appears red, and 

ſo of others. with their cou.binatians, 'Fhole bodies are o- 
pake which retain the rays within their ſubſtance, without 

| permitting any to pals through then; but thote which ſuffer 

the rays of 1585 to pals e them, are called bre N ö 

or pellucid. 33 ; 2 276 34 

Rays of light falling perpendicularly c on os Turkage of W 

tranſparent body, paſs through the body without changing 

their direction; but rays falling obliquely on the ſurface paſs 
khrough the body with a change of their direction nearer ta 

the perpendicular; and this change of direction is called re. 

I fraction. All tranſparent ſubſtances are, in optics, called 

2 _ refrafting mediums. In general, the denſer the medium, the 
| more the rays are bent towards the perpendicular; excepting 
l | only inflammable liquors, which, by a peculiar property, | 
daa the rays more to a perpendicular than in proportion to 
8 | 5 . te 
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the denſity of the nauer. The avgle which the. oblique ray vx 
wakes with the perpendicular is called the ang/e incidence 3 1 
and, after having been bent by entering the medium, the. 
angle it then nlakes with the perpendicular is called the angie 
of refraclin. We have hitherto conſidered the rays as pals; 
ing out of void ſpace, or vacuum, into a refracting medium. 
but moſt of the rays we have occaſion to conſider pals out of, 

one refracting medium into another. If the ray paſs from a 
a leſs into a more denſe medium, it is refracted, as if it had 
paſſed oat of vacuum; but, if it paſs out of a denſer into a 
rarer medium, it is bent from the perpendicular. The pro- 

portions of the angles of incidence to thoſe of refraction 

are obſerved. to be conſtant enough; the ſine of the angle 
of refraction from air into water is to the fine of. the angle of 
incidence as 3 to 4; and, in paſſing from air into glaſs, the 
ſine of the the angle of incidence is to the ſine of that of re- 
fraction as 17 to 113 and from water into glaſs, as 51 to 44. 
Rays that are parallel to one another, falling on a ſpheri- 
cal tranſparent body, if the angle of incidence be greater 
than 48 degrees, are reflected, and do not enter the ſphere; 2 
but, if that angle be leſs than 484, they enter the ſphere, 
and are refracted ſo as all to meet in one point, called the 
The rays of light, therefore, whether direct or inflected, fall 
upon the tunica cornea of the eye, ſo as to form a very ſharp 
cone between the lucid point and the membrane upon which 
they are ſpread ; the baſis of which cone will be the ſurffice” 
of the eornea, and the apex the radiant point; yet ſo that 
all rays may, without any ſenſible error, be reckoned paral- 
lel with each other. Among theſe, there are ſome rays re- 
flected back from the cornea, without ever penetrating the 
ſurface ; namely, all ſuch as fall upon that membrane in a 
greater angle than that of forty degrees, Others, which en- 
ter the cornca at very large angles, but leſs than the former, 
1. b and 
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and-fall-in b betwint the iris and th> f des of the cryſsllme 
lens, are ſuffocated or loft in the black paint that lines the 
iris and the ciliary proceffes ; but thofe rays only fall upon 
ths ſurface of the lens which enter the cornea at ſmall angles, 

not much diftant from the perpendicular, or, at \meft, not 
exceeding twenty-cight degrees. By this means, all thoſe 
rays are excluded which the refracting power of the humours 
of the eye could not be able to concentrate or bring together 

upon the retina; without which they would ome the ah 6 

too large and confufedly. 

Ihe rays falling on the cornea are therefore refratted, _—_ 
paſs through the aqueous humour in a more parallel, or per- 
ttaps converging direction, by which contrivance a greater 
number of rays fall on the cryſtalline than if they had not 
previouſly paſſed nn the cornea” and the n hu- 
mour. 

In the cryſtalline lens, and more eſpecially in its bote 
rior very convex ſide, the rays will W greatly, and 
paſs thence into the vitreous body. 

This vitreous body continues to bend the rays a little more 
gently towards the perpendicular, till at lengtk the rays o- 
ming from the point of diſtinct vifion are concentrated into” 
a very {mall. part of the retina, where they paint an image 
of that object from whence they come, but in à poſition” 
inverted, from the neceſſary decuſſation or crofling of the 
rays. The manner in which the images of objects are thus 
painted, may be feen experimentally in an artificial eye, or“ 
in a natural eye when the back part of the fclerotica is cut 
off, and a piece of paper placed to receive the object. The. 
image is painted on the retina at the end of the viſual axis, 
which is ſituated on the exterior ſide of the place where the 
optio nerve euters the ſelerotica; it is not, however; a ere 
point, but has ſome degree of breadth; ſince we fee many G 
n. at” * whoſe images muſt be in diftinct points of 

200509: 1 
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the painted field. And there an object is ſeen moſt dd 
ſtinctly, becauſe the rays arrive thither nearly perpendicular”! 
But frequently this point of vifion does not fall on the fame 
place on both of the eyes. When the lens has been coueheck 
or diſplaced, the vitreous body, although it has a weaker”! 
refracting power, uſually ſuffices to bring the th tow 
gether to a focus. | 1 
Is it altogether falſe that the object] 18 ws on the ret i- 
na ? Or is this picture made on the choroides? Is this laſt). 
opinion confirmed by an experiment which proves that the 
place where the optic nerve enters is blind, and which is 
thus explained, that there is in that place no choroides but”. 
the bare retinz; and that thenee there is no viſion 2 But this 
is tepugnant to a very well known obſervation, namely, that. 
the retina is a moſt ſenſible nervous medulla ; and that the 
choroides conſiſts only of a few ſmall nerves, and almoſt en- i 
tirely of veſſels moſt certainly blind. It is likewiſe contra- 
dicted by the very great apparent differences obſervable in 
the choroides of different animals, and by the perfect ſame- 
neſs of the retina in all, and alſo by the black ſpots on the 
retina, which always produce partial blindneſs. This expe-- 
riment ſhews alfo the reaſon why the optic nerve is not in- 
ſerted into the axis of the eye, but into its ſide. Thus, ex- 
"cept only in one fingle cafe, namely, when the object is im 
the concourſe of the lines drawn through the centre of the 
optic nerves, the one eye ſees, and aſſiſts the other; whieke 
Has the center of its optic nerve turned to the object. 

Since the neceſſary offices of human life require a diſtinet 
object to be painted upon the retina, not only by the rays 
which come from one certain diſtance, but likewiſe by rays 
which come from very different parts more or leſs diſtant; it 
has therefore been thought that a neceſſary change, produced - 
by its on cauſes, is made on the eye. Other eminent ana- 
Win ber ſuppoſed i the lens moveable by the powers before , 
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mentioned. This art of ſeeing diſtinctly at different diſtans; 


ces is ſaid to be learned by experience, it being unknown to 


| thoſe who have been lately couched It is alſo ſaid, that, in 


an artificial eye, the uſe and neceſſity of this motion may be. 


Plainly perceived. Too great a divergency of the rays, as in 


thoſe which come from objects very cloſe to the eye, is cor 
rected by a removal of the lens farther from the retina, ſo as 
to bring the focus upon the retina itſelf, which would other- 
wiſe have fallen behind the eye; for, the refracting power of 
the eye being the ſame, if the focus of rays coming from the; 
diſtance of three feet fall perfectly upon the retina, thoſe rays | 
which come from the diſtance of three inches will not be 
collected into a focus at the retina, but beyond it; and rays 
ſtill more diverging will meet together yet farther behind the 
eye, if they are not collected together 12 a enter refracting 
power, | : 
But thoſe rays which come from very remote objects, and 
which may therefore be counted parallel, will meet together 
before the retina, in the vitreous humour, and ſeparate again 
at their point of concourſe, as if it was a lucid point: To re- 
medy which, therefore, it is ſuppoſed that thoſe powers 
above mentioned remove the cryſtalline lens back from the, 
cornea nearer to the retina, that the rays may torm the focus. 
on the retina ; For an eye that. wili collect the rays coming. 


"from feven inches, fo as to unite them on the retina, will 


collect thoſe rogether before the retina which come from EY 
diſtance of three feet, It was therefore perfectly neceſſary 
for the eye to be made thus changeable, | that we night be 


able to ſee diſtinctiy at various diſiances. 7 The point of dif. 


tinct viſion is in that part of the retina where the given, obs. 


ject is painted in the leaſt compals poſſible. he powers 


catifing the viſual rays. to unite on the retina, are often very 
different in the two eyes of the ſame perſon, the. one being 
1 and the other ſhort-K ighted. : 
Theſe, 
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2 and other commonly reveived opinions, are taught 
by mathematicians, who more readily perceive the neceſſi- 
ty of theſe changes. But yet there is no power in the 
human eye which can either move the cryſtalline humour 
out of its place, or compreſs it: Beſides, we do not perceive 
this faculty in ourſelves; for we move a book nearer to our 
eyes when it is too far off, ſo as to appear confuſed, which 
we would have no occaſion to do, if by changing the internal 
figure of the eye we could correct the fault of the diſtance: 
And through a ſmall hole, we perceive an object livgle, only 
in the point of diſtinct viſion, but double in every other. 
Perhaps the contraction of the pupil may enable us to ſee 
near objects more diſtinctly, ” 

This contraction, however, is not in all people ſufficient 
for the purpoſe. There are ſeveral people, eſpecially ſuch as 
lead a ſedentary life, and ſuch as are employed in examining 
minute objects, whoſe cornea is too convex and denſe, whoſe 
cryſtalline lens is too gibbous and ſolid, and whole eye is 
lengthened by the incumbent weight of the humours, and per- 
haps the humours themſelves are too denſe; and in the ſame 
perſon the eye may probably have all theſe defects joined to- 
gether. People labouring under one or more of theſe in- 
conveniencies have an iris that is ſenſible in a very ſmall de- 
gree of light, which circumſtance makes them twinkle with 
the eye- lids when they are in a ſtrong light, and they are 
called myopes or ſhort- ſighted. In theſe, the point of diſtinct | 
viſion is very near to the eye, commonly from one to ſeven. 
inches from the cornea ; but they ſee remoter objects more 
obſcurely, without being able to diſtinguiſh their parts, The 
reaſon of this is evident; ſince, from the forementioned 
cauſes, there is a greater refracting power of the humours, 
dy which the diſtant, and conſequently parallel, rays are oblig. 
ed to meet in their focus before the retina, from whence 
fpreading again, they fall upon the retina. in many points. 

On 
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On the contrary, to a good eye, objects which are too. near 


the cornea appear confuied; bec auſe the rays coming from 
them are ſpread over ſeveral parts of the nes, wen are not 
-collefted in a point-on it. | 
The remedy for this fault i in the debe 10 . it in its 
Fenn by looking at diſtant, rather than near and minute 
odjects; by the aſe of concave glaſſes, or by viewing things 
through a ſmall hole, by which the light is weakened When 
the diſorder is confirmed, the remedy is a concave lens, 
which takes off a degree of the refracting power in the hu- 
mours, cornea, and cryſtalline lens, in proportion as it is 


more concave; by which means the focus of rays from re- 


mote objects 1 1 removed farther behind the cornea, ſo as ta 
fall upon the retina, This glaſs, ought to be a portion of a 


ſphere, whoſe diameter i is equal to the ſquare of the diſtance 


of diſtinct viſion from the naked eye, multiplied by the diſ- 


' tance of diſtinct viſion in the armed eye, and that product 


divided by the difference between them. Age itſelf advan. 
king, gives ſome relief to the ſhort fighted, for children are 
moſtly near-fighted ; but, as the eye grows older it becomes 

_ fatter, in proportion as the ſolids grow ſtronger z and, con- | 

' grafting 0 a ſhorter axis, the refracting powers of the len 
and cornea are diminiſhed. 

Ihe other diſorder of the fight, contrary to the * 
troubles people who often look at very diſtant objects, and is 
more eſpecially familiar and incurable in old people. In ſuch, 
the cornea and cryſtalline lens are flatter, and the humours 

of the eve have a lets refracting power. Hence near objects, 

- whole rays fall very diverging upon the cornea, appear con- 

fuſed; becauſe the converging or refracting powers of the 

eye are not ſufficient to bring the rays together in a focus 
upon the retina; but the rays go on ſcattered beyond the re- 
. and throw the point of their pencil behind the eye, 

ene, 1 is | confuſed, The point of dittinct viſion 
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among Wet or old or a Gatited 3 is Lea the 

- diſtance of fifteen inches to three ſcet. | A 
Bauch perſons are, in foine mcalure, relieved * looking 
through a black tube held betore the eye; by the uſc of 


which the retina grows tenderer, aud the rays come to the 


eye in a parallel direction. Lhe remedy. here is à convex 


lens, which cauſes the rays to converge. aud unite together 


ſooner in a focus, that it may not fall behind the eye, but 
upon the retina, The diameter of the iphere, of which 
{uch a lens ought to be a portion, is determined as before. 
There is no hope of relief from age, which increaſes the ma- 
lady. | | 
The medium between the ſhort and long fighted eye is the 
beft, by which a perſon can ſce diſtinctly enough objects that 
are both near and remote; and of this kind we reckon, an 
eye that is able to read diſtinctly at the diſtance of one foot. 
But a good eye requires other neceſſary conditions, ſuch as 
a perfect clearneſs of the humours z a due mobility of the 
eye itſelf, and its parts; a ſenſibility of the pupil, and a reti- 
na neither too prurient nor too callous. | 
The mind only receives a repreſentation of the i image. of 
the object by the eye, impreſſed on the retina, and transfer- 


red to the common ſenſory or ſeat of the joul. Several cir- 


cumſtances relative to viſion are not determined by the in- 
ſtrumentality of the eye, but are perceived by the mind from 
mere experience; and ſometimes the mind interprets the re- 
preſentation to be very different from that wincu the, eye 


1 gives to her. The magnitude of an object tor inſtance, is 


not determined by the cye, but hy the optical angle, which is 
formed. by lines ſuppoſed to be drawn tron; the extremities 
of the object to the cornea. Hence near objects ſeem large, 
and thoſe at a diſtance ſmall. On this circumſtance alio the 


: power of , microſcopes depends, Which magnity an proportion 
to the difference between the focal length of the magnifier 


Je 
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and the diſtance of diſtinct viſion. Objects, by the means of 
this inſtrument, not only appear larger, but brighter and 
more diſtinct, and hence the mind thinks them nearer. 

The brightneſs of objects ſituated in the ſame light de- 
pends partly on the ſize of this ſame angle, partly on the 
number of rays which they reflect, and partly on the ſmall- 
neſs of the picture on the retina; hence near objects appear 
bright, while thoſe that are more remote ſeem obſcure; and 
hence alſo, when remote objects are more enlightened, the 
mind ſuppoſes them either greater or nearer than they really 
1 | i 
The apparent place of an object, ſeen with one eye, is in 
the line which divides the optical angle. But, if we look at 
an object with both eyes, its apparent place will be in the 


point where lines, drawn through the axes of both eyes to 


the object, meet. 
Diiſtance we cannot perceive; and if a blind man, who ne- 
ver ſaw, ſhould by any means be reſtored to ſight, he would 
imagine every thing he ſaw to touch his eyes. Even we, 
who are accuſtomed to judge by ſight, make many fallacious 
conjectures concerning the diſtance of objects. We judge of 
the diſtance of an object from the diminution of its known- 
bulk ; from its diminiſhed brightneſs ; from the faintneſs of 
its image, by which we are leſs capable of diſtinguiſhing its 
parts; ; and, laſtly, from tlie number of bodies, whoſe diſ- 
tance is known, that are interpoſed between us and the ob- 
1 PIER | 

A body does not ſeem convex, until we have learnt by ex- 
| perience, that a body, which is convex to the feeling, cauſes 
light and ſhadow to be diſpoſed i in a certain manner. Hence 
it is, that microſcopes frequently pervert the judgment, by 
tranſpoſing or changing the ſhadows. 'The ſame alſo hap- 
Pens 1 in that phenomenon which! is not yet ſufficiently under- 

ſtood, 


oy 


Chap. I. AND ITS APPENDAGES. yg 


ſtood, by which the concave parts of a ſeal are made to ſeem 
convex, and the contrary. 5 

The viſible tuation of the parts of an object, is judged by the 
mind to be the ſame with that which theſe parts naturally have 
in the object, and not the inverted polition in which they are 
painted upon the retina, Lhe faculty of correcting this in- 
verſion ſeems to be innate; for new-born animals always ſee 
objects upright; and men who have been born with cataracts 
are obſerved, upon couching the cataracts, to ſee every thing 
in its natural ſituation, without the uſe of any feeling, or pre- 
vious experiences. 

The mind is often impoſed on by the continuance of the 
ſenſation after it has been conveyed to the mind, by which 
means objects, although inſtantly removed, continue to be 
ſeen for about a ſecond. Hence proceeds the idea of a fiery 
circle from the circumrotation of a lucid body; and hence 
alſo proceeds the continuance of the ſhining image of the ſun, 
and ſometimes of other bodies, after they have been viewed 
by the eye. 

Do we diſtinctly perceive only one object ſituated in the 
axis of diſtinct viſion? And does the eye perſuade itſelf, 
that it ſees many objects at a time, partly from the duration 
of the ideas, and partly from the quickneſs of the motions of 
the eye? In diſtinct viſion, we may certainly anfwer theſe 
queſtions in the affirmative, but not in more imperfect viſion; 
Why do we fee only one object with two eyes? becauſe, 
when the impreſſions of two objects are ſimilar, the ſenſation 
becomes fingle. Even without the concourſe of optic nerves, 
inſets who have numerous eyes perceive objects fingle. Hence 
the images of two objects excite only one ſenſation, when 
they fall upon the ſame point of the retina; but two ſenſa- 
tions ariſe from one object, when the images fall upon diffe- 
rent parts of the retina, Whence proceed diurnal and noc- 
turnal blindneſs ? The former is common to many nations 
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| living:in the warmeſt climates, under the brighteſt ſun, and to jd 


old men. The other happens in inflamed eyes, and to young 
men of a hot temperament, who are endowed with eyes vaſt- 
ly ſenſible. Whence do animals fee in the dark? From a 
large dilatable pupil, and tender retina; and a ſhining cho- 
roides, which reflects the light very ftrongly. Why are we 
blind when brought out of a ſtrong light into a weak one ? 
Becauſe the optic nerve, having ſuffered the action of ſtronger 
rays of light, is incapable of being moved by thoſe that are 
weaker. Whence have. we a pain, by pafling ſuddenly from a 
dark place into the light? Becauſe the pupil, being widely dila- 
ted in the dark, ſuddenly admits too great a quantity of light 
before it can contract; whence the tender retina, which is 


f eaſily affected by a ſmall light, feels, for a time, an impreſſion 
too ſharp and ſtrong. Whether do we ſee with one eye, or with 
both? Moſt frequently with one, and more eſpecially the 


right eye: But, when both are employed together, we ſee 
more objects, and more plainly; and we alſo diſtinguiſh 
more points of the ſame object, and Judge better of their diſ- 
tances. 


| _ SecT, HI, Taz Nosk. | 


Tx parts of which the noſe is compoſed, may be divided 
m two different ways, viz. from their fituation, into exter- 
nal and internal parts; and, from their Rructure, into hard 
and-ſoft parts. x 

The external parts are the root of the noſe, the arch, the 
back or ſpine of the noſe, the ſides of the noſe or of the arch, 
the tip of the noſe, the alae, the external nares, and the part 


under the ſeptum. TT 


The internal parts are the internal nares, the ſeptum nari- 5 : 


um, the circumvolutions, the conchae ſuperiores, or oſſa ſpon- 


gioſa ſuperiora, conchae inferiores, the poſterior openings of 
arb . the 


Chap-I. AND ITS APPENDAGES. 110 


the internal fares; the finus FER ſinus maxillares, ſinus 
ſphenoidales, the ductus lacrymales, and ductus palatini. | 

The firm or hard parts are moſtly bony, and the reſt car- 
tilaginous, viz. the os frontis, os ethmoides, os ſphenoides, 
oſſa maxillaria, oſſa naſi, oſſa unguis, oſſa palati, vomer, con- 
chae inferiores, and the cartilages. To theſe we may add 
the perioſteum and perichondrium, as parts belonging to ths 

bones and cartilages. 

The ſoft parts are the integuments, muſcles, facculus Low 
malis, membrana pituitaria, veſlels, nerves, and hairs of the 
nares. The bony parts have been all explained in the de- 
ſcription of the ſkeleton ; and therefore we need only in this 
place notice their diſtribution and diſpoſition, as far as relates 

to the formation of ſome of the principal parts. The ſep- 
tum is formed by the deſcending lamina of the os ethmoides, 
5 and by the vomer; and it is placed in the groove framed by 
the criſtae of the oſſa maxillaria, and riſing edges of the oſſa 
palati. The fore part of the noſe is formed by the oſſa naſi; 
and the ſides, * the ſuperior apophyſes of the oſſa maxil- 
laria. 

The internal nares, or the two cavities of the noſe, com- 
prehend the whole ſpace between the external nares and 
poſterior openings, immediately above the arch of the pa- 
late, from whence theſe cavities reach upward as far as the 
lamina cribroſa of the os ethmoides, where they communi- 
cate forward with the ſinus frontales, and backward with 
the ſinus ſphenoidales. Laterally, theſe cavities are bounded . 
on the infide by the ſeptum narium; and on the outſide, or 
that next the cheek, by the conchae or oſſa ſpongioſa be- 
tween which they communicate with the ſinus maxillaris. 

The particular ſituation of theſe cavities deſerves our at- 
tention, The bottom of them runs directly backward, ſo 
that a ſtraight and large probe may eafily be pafled from the 


external nares, under the great apophyſis of the occipital - 
| bone. 
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bone. The openings of the maxillary ſinuſes are nearly op- 


poſite to the upper edge of the oſſa malarum. The openings 


of the frontal ſinuſes are more or leſs oppoſite to and between 


the pulleys or rings of the muſculi trochleares ; and by theſe 


marks the ſituation of all the other parts may be determi- 
ned. | ; 

The inferior portion of the external noſe is compoſed of 
ſeveral cartilages, which are commonly Eve in number, and 


nearly of a regular figure. The reſt are only additional, 


ſmaller, more irregular, and the number of them more un- 
certain, Of the five ordinary cartilages, one is ſituated in 
the middle, the other four laterally. The middle cartilage 
is the moſt conſiderable, and ſupports the reſt, being con- 


_ nected immediately to the bony parts; but the other tour 


are connected to the middle cartilage, and to each other, by 


means of ligaments. 


The principal cartilage of the noſe conſiſts of three parts, 
one middle, and two lateral, The middle portion is a broad 


cartilaginous lamina, joined, by a kind of ſymphyſis, to the 


anterior edge of the middle lamina of the os ethmoides, to 
the anterior edge of the vomer, and to the anterior part of 
the groove formed by the ofla maxillaria, as far as the naſal 
ſpines of theſe bones. This lamina completes the ſeptum 
narium, and indeed forms its principal part. 

The lateral portions are oblique and narrow, ſuited to the 
correſponding parts of the bony arch. Where they join the 
middle lamina, a ſuperficial groove is obſervable ; which 
makes them ſometimes appear like two diſtinct pieces, ſepa- 
rated from the lamina, though they are really continuous. 
'This ſhallow groove terminates below by a ſmall criſta. 

The lateral cartilages are two, on each fide of the inferior 
part of the lamina 3 one anterior, the other poſterior. The 
two anterior cartilages are very much bent forward, and form 


what is called the tip of the noſe ; the 88 between their in- 


"= | curvated 
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curvated extremities being commonly filled with a kind of 
fatty ſubſtance. The two poſterior cartilages form the alae 
of the nares, being pretty broad, and of an irregular figure. 

The ſpaces left between ſome portions of the anterior and 
poſterior cartilages, thoſe between the poſterior cartilages and 
the neighbouring parts of the oſſa maxillaria, and laſtly thoſe 
between theſe four lateral cartilages and the principal lamina, 
vary in different ſubjects, and are filled by ſmall additional 

cartilages, the number, ſize, and figure of-which, are as va- 
| rious as the interſtices in which they lie. 

The ſub-ſeptum, or portion under the ſeptum narium, is 
a pillar of fat applied to the inferior edge of the cartilaginous 
partition, in form of a ſoft moveable appendix, The thick- 
neſs of the alae narium, and eſpecially that of their lower 


| edges, is not owing to the cartilages, which are very thin, 


but to the ſame kind of ſolid: fat with which thele cartilages 
are covered. : The great cartilage is immoveable, by reaſon 
of its firm connection to the bony parts of the note ; but 
the lateral cartilages are moveable, becauſe of their ligamen- 
tous connections, in different nen by the mulcles be- 
longing to them. 

The external noſe is covered by the common integuments, 
the ſkin, epidermis, and fat. The parts which cover the tip 
ol the noſe and alae narium, are pierced with the ducts of a 
great number of glandulae ſebaceae, the contents of which 
may eaſily be ſqueezed out by the fingers. All theſe bony 
and cartilaginous. parts have likewiſe the common perioſ- 


teum or perichondrium. 

Muſcles of the noſe, Six muſcles are commonly reckoned 

to belong to the noſe; two levatores, two depreſſores, and 

two compreſſores. In very muſcular bodies, there are like- 

wiſe ſome ſupernumerary muſcles, or ſmaller acceſſorii. The 

noſe may alſo be moved, in ſome meaſure, by the neighbour- 
ing 
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ing e which, in many caſes, become afliſtants to the 
proper muſcles of this organ. 

The firſt pair of theſe muſcles raiſes and dilates the alae of 

the nares when they act. They ikewite wrinkle the ſkin 
on the ſides of the note. 'The ſecond pair have the contrary 
effect; and the third pair compret-+ the ſides of the note to 
the ſeptum, as in tmeiling. 

Membrana pituitaria, The membrana pituitaria is that 
which lines the whole internal narcs, the oſſa ſpongioſa, the 
fides of the ſeptum nariuni, and, by an unintrupted continu» 
ation, the inner ſurfac e of the ſinus frontales and maxillares, 
and of the ductus lacrymales, palatini, and iphenoidales. It 
is likewite continued down from the nares to the pharynx, 
ſeptum palati, Luſtachian tubes, &c. as we ſhall ſhew here- 
after It is lkewife known by the name of Schneideriana, 
from the anatomiſt who has given a deſcription of it. 

It is ter ed hituitaria, becaule through the greateſt part of 
its large extent, it ſerves to ſeparate from the arterial blood a 
mucilaginous lymph, called pituita by the ancients, which, in 
its natural ſtate, is ncarly liquid; but it is {ſubject to very 
great changes, becoming iometimes glutinous or fnotry, 
;. ſou etimes twpid, &c; neither is it ſeparated i in equal quan- 

tities through the whole membrane. 

When we carefully examine this membrane, it appears to 
be of a different ſtructure in different parts. Near the edge 
of the external nares it is very thin, appearing to be the ſkin 
and epidermis in a degenerated ſtate. All the other parts of 
it, in general, are ſpongy, and of different thickneſſes. The 
thickeſt parts are thoſe on the ſeptum narium, on the whole 
lower portion of the internal nares, and on the conchae; 
and, if we make a ſmall hole in it at any of theſe places, and 
then blow through a pipe, we diſcover a very large cellular 
1 ſubſtance, In the ſinuſes it appears to be of a more ſlender 
texture. ; ES 


Winſlow | 
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Winſlow obſerves, that, on the ſide next the celeb 
and perichondrium, it is plentifully ſtored with ſmall glands, 
the excretory ducts of which are very long near the ſeptum 
narium, and their oritices are very viſible ; and that, by ap- 
plying a pipe to any of theſe orifices, the dufts may be blown 
up almoſt through their whole extent; but that, in order to 
this, the parts mult firſt be very well cleaned and waſhed in 
lukewarm water. Sabatier gives ſomewhat of a different de- 
| ſcription : He admits of mucous follicles ; but ſays they are 
very different from thoſe which are properly called glands, 
Sinus. The frontal, maxillary, and ſphenoidal ſinuſes open 

into the internal nares, but in different manners. Lhe fron- 
tal finuſes open from above downward, anſwering to the 
infundibula of the os ethmoides deſcribed in the hiſtory of 
the ſkeleton. The ſphenoidales open forwards, oppoſite to 
the poſterior oritices of the nares; and the maxillares open 
a little higher, between the two conchae or oſſa ſpongioſa. 
Therefore the ſinus frontales diſcharge themſelves moſt rea- 
dily when we ſtand or ſit; and the ſphenoidales, when the 
head is inclined forward, | 

The ſinus maxillares cannot be-emptied wholly, or both, at 
the ſame time, in any one fituation. Their openings, which 
in ſome ſubjects are ſingle, in others double, &c. lie exactly 
between the two oſſa ſpongiofa of the ſame fide, about the 

middle of their depth; ſo that, when the head is held 
ſtraight, or inclined forward or backward, they can only be 
halt emptied; but, when we lie on one ſide, the ſinus of the 
oppolite ſide may be wholly emptied ; the other remaining 
full. 
It is proper here to obſerve the whole extent of the maxil- 
7 ils firius. Below, there is but a very thin partition between 
it and the dentes molares, the roots of which, in ſome ſub- 
jects, perforate that ſeptum. Above, there is only a very 
thin tranſparent lamina between the orbit and the ſinus, 
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a, above the wiberofiey of the os maxillare, the ſides 
of the ſinus are very thin, eſpecially at the place which lies 
before the root of the apophyſes pterygoides. Inward, or 
toward the conchae narium, the bony part ar” the ſinus is 
lixewiſe very thin. | 

Sacculus Jacrymalis. The lieryidl facculus is an oblong 
membranous bag, into which the ſerous fluid is diſcharged 
from the eye, through the puncta lacrymalia already deſcri- 
bed, and from which the fame fluid paſſes to the lower part 
of the internal nares. It is fituated in a bony groove and 
canal, formed partly by the apophylis naſalis of the os maxil- 
lare and os unguis, partly by the ſame os maxillare and lower 
part of the os unguis, and partly by this lower portion of the 
os unguis, and a ſmall ſuperior portion of the conchae na- 
rium inferior. This groove and canal are the bony lacrymal 
duct, about which beginners ſhould confult what was ſaid in 
the defcription of the ſkeleton. = 

With reſpect to the ſituation of this bony duct. It runs 
down for a little way obliquely backward, toward the lower 
and lateral part of the internal nares on each fide, where its 
lower extremity opens on one ſide of the finusmaxillaris a= 
der the os ſpon gioſum inferius, nearly at the place from 
which a perpendicular line would fall in the interſtice be- 
tween the ſecond and third dens molaris. The upper part 
of this duct is only an half-canal or groove; the lower is a 

complete canal, narrower than the former, 

The ſacculus lacrymalis may be divided into a ſuperior 
or orbitary portion, and an inferior or naſal portion. The 
orbitary portion fills the whole bony groove, being ſituated 
immediately behind the middle tendon of the muſculus or- 
bicularis. About one fourth of its length is above this ten- 
don, and the reſt below; the upper part is the lacrymal ſac 
properly ſo called ; while the naſal portion, which lies in 
the bony canal of the noſe, being narrower and ſhorter than 

7 the 
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the former, is termed lacrymal duct; the one is merely a 


continuation of the other, without any valve, &c. between 


them. 
The orbitary portion is diſpoſed at its upper extremity, 


much in the manner of an inteſtinum caccum, and at the 
lower extremity is ſomewhat narrower than the portio naſalis. 
Towards the internal angle of the eye, behind the tendon of 
the orbicular muſcle, it is periorated by a fimall ſhort canal 
formed by the union of the lacrymal ducts. 

The naſal portion becomes gradually I: ger towards its un- 
der end, and having reached the lower part of the bony duct 


under the inferior concha, is perforated by a round opening, 


which at firſt ſight appears oblong. 


If a tranſverſe line be drawn between the lower part of 


the noſe and os malae, and ancther line be drawn directly 
upward, oppoſite to the third dens molaris, or oppoſite to 
the ſecond and third, theſe two lines will interſect each other 
nearly at the lower extremity of this facculus. 

Sometimes the upper extremity of this bag has been found 
divided into an anterior and poſterior part, by a kind of val- 
vula connivens lying in the anterior portion, a little lower 
than the tendon of the muſculus orbicularis. The imall 
common canal of the two lacrymal duéts ohgus in the polta- 
rior part of this ſacculus, and conſequent! y behind the valve. 

'The ſubſtance of this facculus is jomething iporgy or cel- 
lulous, and thickiſh, being ſtrongiy united by its convex tide 
to the perioſteum ot the bouy canal, Which may be very diſ- 
tinctly ſhewn, Sabatier obſerves, that its ſubſtance is ſimilar 
to that of the membrana pituitaria, and that it is lined with 
the ſame kind of mucous within. Its uſe has been compared, 
by ſome late writers, to that of the bladder of urine, as Was 
mentioned in the deſcription of the eye. 

Ductus inciſorii. Ihe ductus inciſczii, or nato-palatini of 
Steno, are two canals which go from the bottom of the in- 
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ternal nares, croſs the arch of the palate, and open behind 
the firſt or largeſt dentes inciſorii. Their two orifices may 
be diſtinctly ſeen in the ſkeleton at the lower part of the na- 
fal foſſae, on the- anterior and lateral ſides of the criſtae 
maxillares ; and we may likewiſe perceive their oblique paſſage 
through the maxillary bones ; and laſtly; their inferior ori- 
fices, in a ſmall cavity or foſſula, called foramen palatinum au- 
rerius. In freſn ſubjects they are not fo apparent, eſpecially 
in human ſubjects ; but in _ and oxen they are * 
diſcoverable. | | 

© Arteries and veins, The arteries of all theſe parts come 
chiefly from the external carotid. Thoſe of the external 
parts of the noſe are chiefly branches and rami of the arteria 
maxillaris externa or angularis, and of the ten poralis; and 
the arteries of the internal parts are branches and ramifica- 
tions of the maxillaris interna, and likewiſe {mall branches 
from the ocular artery, The veins are, almoſt in the ſame 
manner, branches and ramifications of the external jugular z 
and they communicate with the orbitary ſinuſes, and, by that 
means, with the ſinus of the dura mater, and with the inter- 
nal jugulars, 7 

Nerves, The principal nerves belonging to the noſe are 
| filaments of the nervi olfactorii, which run down through 
the holes of the tranſverſe lamina of the os ethmoides, and 
are diſtributed to the common membrane 'of the internal 
nares, eſpecially to its villous portions, The inner ramus 
of the orbitary or ophthalmic ſends a filament through 
the internal anterior orbitary hole into the cranium, which 
comes out again in company with one of the filaments of the 
ollactory nerve through the ethmoidal lamina. 

This internal ramus advances afterwards toward the os 
unguis 3 z and is diſtributed partly to the ſacculus lacrymalis, 
partly to the upper portion of the muſculus levator alae naſi, 
and of the integuments of the noſe. The ſuborbitary nerve, 

| which 


which is a branch of the maxillaris ſuperior, having paſſed. 
through the inferior orbitary hole, ſends filaments to the la- 
teral external parts of the noſe. Another ramus of. the ſu- 
perior maxillary nerve goes to the poſterior- opening of the 
nares, being ſpent on the conchae and other internal parts of 
the noſe. 

The outer part of the noſe is ſupplied by men 1 
the ſuperior maxillary nerve, or ſecond branch of the fifth 
pair, and by others from the Pane dura of the ſeventh 
pair. 


In animals which ſmell acutely, the parts of the noſe are 
remarkably large; but the formation of the human head in- 


to a roundiſh figure, has given to the organ of ſmelling only 
a {mall extent of ſurface ; but, to enlarge this the more, na- 


ture has made the internal parts of the noſe hollow, and va- 


rioully complicated in a ſurpriſing manner. 


$ 1, Of Smelling. 


Tax taſting noxious food might in many inftances be 


highly dangerous. We can by this ſenſe, independent of 


taſte, diſcover the noxious quality of aliments, eſpecially ſuch 
as are putrid, and conſequently peculiarly hurtful to the hu- 
man frame; and at the ſame time that it directs us to avoid 
what is dangerous, it enables us to diſcern what is grateful 
and wholeſome. This uſe of ſmelling in chooſing food, is 
more obſervable in brutes than in men; yet men left to 
themſelves, and who are undebauched by a variety of 
ſcents, poſſeſs this ſagacious faculty in a very eminent degree. 
The powers and virtues of medicinal plants are hardly to be 
better known than by the ſimple teſtimony of taſting and 
ſmelling. Hence it is, that in all animals theſe organs are 


placed together; and hence the ſmelling is ſtronger, and the 


organs larger, in thoſe animals which are to ſeek their prey 
engrotiut S217 e 795 vi 2:12 10 Bage 
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at a conſiderable diſtance, or to reject malignant plants from 
among thoſe that are fit for food. 

The ſenſe of ſmelling is performed by 1 means op a ſoft 
pulpy membrane, full of pores and ſmall veſſels, which lines 
the whole internal cavity of the noſtrils; it is thicker upon 
the ſeptum and principal convolutions, but thinner in the 
ſinuſes. Within this membrane are diſtributed veſſels and 
nerves which have been already deſcribed. 

The nerves of the noſe, being almoſt naked, require a de- 
fence from the air, which is continually drawn through the 
noftrils, and blown out again by reſpiration, Nature has : 
therefore ſupplied this part, which is the organ of ſmelling, 
with a thick infipid mucus, very fluid in its firſt ſeparation, 
but, by the air, condenſing into a thick, dry, and more con- 
ſiſtent cruſt, By this mucus the nerves are defended from | 
drying and from pain. It is poured out from many 1mall 
_ arteries, and depoſited partly into numerous cylindrical ducts, 
and partly into round viſible cryptae or cells, ſcattered all 
over the noſtrils. It flows out all over the ſurface of the ol- 
factory membrane, which is anointed with it on all ſides. 
This mucus is accumulated in the night time; but, in the 
day, it either flows ſpontaneouſly, or may be more power- 
fully expelled by blowing the noſe. By becoming dry and 
harſh, it irritates the very ſenſible nerves of the membrane, 
whence a ſneezing is excited for its removal. The ſmuſes of 
this part, which abound with mucus, are evacuated in the 
manner already deſcribed in page 121. The tears deſcend, 
by a channel proper to themſelves, into the cavity of the 
noſe, by which they moiſten and dilute the mucus, 

Ihe cartilages render the noſe moveable by its proper muſ- 
cles, ſo as to be raiſed and dilated by a muſcle common to 
the upper lip, and to be contracted together into a narrow 
compaſs by the proper depreſſor and compreſſor muſcle pull- 
ing down the ſeptum. Thus the prominent organ of ſmell- 

| Rn ling 
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ing is adapted to the reception of ſcents; and it is dilated in 
proportion to the quantity of inhaled air, and again con- 
tracted, when the air is expelled in the ſame abundance. 
The air, filled with the ſubtle and inviſible effluvia of bo- 
dies, conſiſting of their volatile, oily, and faline particles, is, 
by the powers of reſpiration, urged through the noſe, and 
applied to the almoſt naked and conſtantly ſoft olfactory 
nerves, in which a kind of feeling is excited, which we call 
fmelling; and by this ſenſe we diſtinguiſh ſeveral kinds of oils 
and ſalts, by different ſcents or odours, which are difficultly 
| reducible to claſſes, and diflicultly recalled to memory The 
odours, however, already eſtabliſhed, are ſufficient enough 
for our purpoſes. 'Lhis ſenſe ſerves to admoniſh us of per- | 
nicious putrefaCtion ; of violent acrimony ; or of a mild and 
ſoapy quality in bodies. As ſalt, joined with an oil, is the 
object of taſte; and a volatile oil, added to falts, ſerves to 
excite ſmells, we may perceive the affinity of theſe two ſenſes, 
which affinity ſeemed to be the more neceſſary on account of 
theſe ſenſes mutually and jointly aſſiſting each other in per- 
forming their offices. Volatile particles are chiefly diſtin- 
guiſhed by ſmell, and fixed ones by taſte ; perhaps be- 
cauſe the thick mucous cuticle, ſpread over the tongue, in- 
tercepts the action of the more fubtle ſaline effluvia from 
acting upon the taſte, which yet eaſily affect the ſofter and 
leſs covered nerves of the internal noſe. We are ignorant of 
the reaſon why ſome {ſmells pleale, and others diſpleaſe; 
perhaps cuſtom may have much influence in this reſpect. 
The power of odours is ſtrong and quick, becauſe minute 
particles of matter are immediately applied to naked nerves 
ſituated very near the brain: Hence the force of poiſonous 
vapours, and hence alfo the quality certain odours poſſeſs, of 
recovering people from faintings, or after drowning : Hence 
alſo that violent ſneezing which often ariſes from acrid parti- 


cles; and a diarrhoea from the ſmell of ſome medicines ; hence 
the 
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72S 
the power of particular antipathies : Hence alſo the pernici- 
ous effects of exceſſive ſneezing, more eſpecially in producing 
blindneſs, which may, in ſome meaſure, alſo be more eaſily 


brought on by the conſent of the nerves that are exceedingly 
numerous in theſe neighbouring organs. Among the vari- 


ous parts of the noſe, the ſeptum, and more eſpecially the os 
turbinatum, have a conſiderable ſhare in the organ of ſmell- 
ing, ſince theſe parts are multiplied in quick ſcented ani- 
mals. In dogs, and other quadrupeds, they are prodigiouſly 


- lengthened, and beautifully formed into ſpiral laminae ; in 


fiſhes they are elegantly formed, like the teeth of a comb. 


SecT, IV. The EAR. 


The ear in general, The ears are two; they are ſituated in 


' the lateral parts of the head, and are the organs of hearing, 


Anatomiſts commonly divide or diſtinguiſh the ear into ex- 
ternal and internal. By the external car they mean all that 


lies without the external orifice of the meatus auditorius in 


the os temporis; by the internal ear, all that lies within the 
cavities of that bone, and allo the parts that bear any rela- 


tion thereto. 


IT he greateſt part 4 the external ear — of a large 


cartilage very artificially framed, which is the baſis of all the 
other parts of which this portion of the ear is compoſed. 
The internal ear conſiſts chiefly of ſeveral bony pieces, partly 
formed in the ſubſtance of the os temporis, and eſpecially in 
that portion of it called apophy/is petroſa ; and partly ſeparated 
om, but contained in, a particular cavity of that bone. 
| The external ear, T wo portions are diſtinguiſhed in the 
external ear; one large and ſolid, called pinna, which is the 
ſuperior, and by much the greater part ; the other ſmall and 
| ſoft, called the lobe, which makes the lower part. We may 
likewiſe conſider two ſides i in the outward ear, one turned 
obliquely 
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obliquely forward, and irregularly concave; the other turned 
obliquely back ward, and unequally convex ; for all ears which 
have not been diſordered, by binding the head too * in 


childhood, are naturally bent forward. 

The foreſide is divided into eminences and cavities. The 
eminences are four in number, called helix, antibelix, tragus, 
and antitragus. The helix is the large folded border or cir- 


cumference of the great portion of the ear. The antihelix | 


is the large oblong eminence, ſurrounded by the helix. The 
tragus is the ſmall anterior protuberance below the anterior 
extremity of the helix, which, in an advanced age, is cover- 
ed with hairs. The antitragus is the poſterior tubercle, be- 
low the inferior extremity of the antihelix. 


The cavities on the foreſide are four in number: The 


hollow of the helix; the depreſſion at the ſuperior extremi- 
ty of the antihelix, called Y navicularis; the concha, or 
great double cavity that lies under the riſing termed antibelix, 
the upper bottom of which is diſtinguiſhed from the lower 
by a continuation of the helix in form of a tranſverſe criſta; 
and laſtly, the meatus of the external ear, ſituated at the low- 
er part of the bottom of the concha. 

The backi:de of the external ear ſhews only one conſider- 
able eminence, which is 2 portion of the convex fide of the 
concha, the other portion being hid by the adhefion of the 


ear to the os temporis. This adheſion hinders us likewiſe | 


from ſeeing the hollow anſwering to the criſta, by which the 
cavity of the concha is divided. | 
The other parts of the external ear are ligaments, muſcles, 
integuments, lebaccous and ceruminous glands, veſſels, and 
nerves. 5 | Et | 
The cartilage of the outward ear is nearly of the ſame ex- 
tent and figure with the large ſolid portion already mention- 
ed ; but it is not of the ſame thickneſs, being covered hy in- 


teguments on both ſides. In the lobe or ſoft lower portion 
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of the ear, this cartilage is wanting On the backſide, it 
ſhews allithe eminences and cavities of the foreſide in an op- 
poſite ſituation with reſpect to each other, except the fold of 
the great circumference; and it conſiſts only of one piece 
from that circumference all the way to the meatus externus, 
except at the two extremities of the folded part of the helix, 
where there are two ſmall ſeparate portions connected to the 
great cartilage only by the integuments. - 
The cartilaginous portion of the external meatus audito- 
rius does not make a complete circle, but rather a ſhort tube, 
in one ſide of which there is a break, and which terminates 
in an oblique border fixed to the edge of the bony canal by 
ſeveral ſmall inequalities; and, in conſequence of this obli- 
quity, the cartilaginous border 'terminates downward in a 
kind of apex or point. Ihe lateral break in this cartilage is 
between the upper and back part of its circumference; and 
on each ſide thereof the cartilaginous edges are rounded, 
There are likewite two or three other ſmall inciſures in this 
circumference, which, in regard to the meatus, repreſent ob- 
liquely tranfverſe fiſſures. The anterior fiſſure is in a manner 
quadrangular; neither are the intermediate parts always op- 
poſite to each other, for the uppermoſt is a little further from 
the os temporis than the poſterior. 
The external ear is fixed to the cranium, not only by the 
cartilaginous portion of the meatus already mentioned, but 
ſo by two ligaments, one anterior, the other poſterior. The 
nterior ligament is fixed by one extremity to the root of the 
apophyſis zygomatica of the os temporis, at the anterior and 
a little toward the ſuperior part of the meatus oſſeus, cloſe 
to the corner of the glenoid cavity; and by the other extre- 
mity, to the anterior and ſuperior part of the cartilaginous 


meatus. | 
The poſterior ligament is fixed by one end to the root of 
the maſtoid apophyſis ; and by the other, to the poſterior 

| | | part 
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part of the convexity of the concha, ſo that it is oppoſite to 
the anterior ligament. There is likewiſe a kind of ſuperior 
ligament, which ſeems to be only a continuation of the apo- 
neuroſis of the frontal and occipital muſcles, 

Of the muſcles of the external ear, ſome go between the 
cartilages and the os temporis, others are conſined to the car- 
tilages alone. Both kinds vary in different ſubjects, and are 
ſometimes ſo very thin as to look more like ligaments than 
muſcles. The muſcles of the firſt kind are generally three, 
one ſuperior, one poſterior, and one anterior; and they are 
all very thin. 

The ſmall muſcles which are confined to the cartitages, 
are only ſmall ſtrata of ſibres found on both ſides of the car- 
tilages. In many ſubjects they are of to pale a colour as not 
to look at all like muſcular fibres. Of this number are thoſe 
which Valſalva diſcovered in the different cavities on the 
backlide of the cartilage; and thoſe found by Santorini on 
the tragus, and along the convex part of the anterior portion 
of the helix. (See the treatile on the Muſcles.) 

The {kin of the external ear is in general a continuation 
of that which covers the neighbouring parts of the tempo- 
ral region. Ihe ikin on the tortlide of the ear is accompa- 
nied by a very ſmall quantity of cellular jubſtance; and there- 
fore we find all the eminences and cavities of that ſide diſ- 
tinctly marked upon it, as far as the bottom ct the ex- 
ternal meatus auditorius. In what has been {aid of the Win, 
the epidermis is likewiſe comprehended. 

The backlide is covered by the ixin continued from the 
foreſide; but, as the folds are there very clole, it only paſſes 
over them, except that portion cf the. concha which {ur- 
rounds the entry of the meatus auditorius, and which is join- 
ed to the os temporis by means of the cel ular ſubſtance. The 
hollow'of that cemmon fold which lies between the antihelix 

| and 
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and concha does not appear on the backſide; for, as it is 

filled with cellular ſubſtance, the ſkin paſſes over it. 

The lobe of the ear, or that ſoft portion which lies under 
the tragus, antitragus, and meatus auditorius, is made up of 
nothing but ſkin, and cellular ſubſtance. The meatus audi- 
torius is partly bony and partly cartilaginous. The bony 
portion is the longeſt, and forms the bottom of the canal, as 
may be ſeen in the deſcription of the ſkeleton. The cartila- 
ginous portion is the ſhorteſt ; and, in adults, forms the ex- 
ternal opening or orilice of the canal, as has been already 
ſaid. 

Theſe two portions, - endwiſe to each other, form 8 
canal of a conſiderable length, of different widenels in its dif. 
ferent parts, and a little contorted. It is lined on the inſide 
by the {kin and ceilular membrane, through its whole 
length; ; and thus theſe integuments make up for the breaks 
in the cartilaginous portions, and form a kind of cutaneous 
tube in the other portion. The cellular membrane is con- 
founded with the perichondrium and perioſteum of the mea- 
tus. 

The {ſkin which covers both ſides of the cartilage contains 
a great number or ſmall glands, which continually diſcharge 
an oily, whitiſh humour, collected chiefly near the adheſions 
of the ear to the head, and under the fold of the helix; and 
theſe glands are of the ſebaceous kind. The ſkin, which 
lines the meatus auditorius, contains another kind of glands, 
of a yellowiſh colour, and which may be plainly ſeen on the 
convex fide of the cutaneous tube already mentioned. 

Theſe glands are diſpoſed in ſuch a manner as to leave re- 
ticular ſpaces between them, and they penetrate a little way 
into the ſubſtance of the ſkin, They are called elandulae ce- 
ruminoſae, becauſe they diſcharge that matter which is named 
efremen or the wax of the ear. They were firſt deſcribed by 
82 er though ſome have named them after Hurerney. 


The 


Chap. I. AND-ITS APPENDAGES. 135 


The inner ſurface of the cutaneous tube is full of fine 


N 


Hairs, between which lie the orifices of the ceruminous 


glands. The firſt piace in which we meet with theſe glands 


is on that part of the convex fide of the cutaneous tube 


which ſupplies the breaks of the cartilaginous meatus. 


The arteries of the external ear come anteriorly from the 


arteria temporalis, and poſteriorly from the occipitalis, both 
of which are branches of the external carotid. It is proper 
to obſerve here, that the occipital artery communicates with 


the vertebralis, and thereby with the internal carotid. The 
veins are rami of the jugularis externa, and the occipital 
vein; one of theſe rami communicates, not only with the 


vena vertebralis, but with the neighbouring lateral ſinus of 


the dura mater. : 

The portio dura of the auditory nerve having paſſed out 
of the cranium through the foramen {tylo-maſtoideum, in the 
manner that ſhall be afterwards deſcribed, gives off a ramus, 
which runs up behind the ear, to the backſide of which it 
| ſends ſeveral fiiamcnts ; and the trunk of this ramus ſends 
likewif: filaments to the meatus and foreſide of the ear. The 
ſecond vertebral pair alſo ſends a ramus to the ear, the rami- 
fications of which communicate with thoſe of the other ramus 
from the portio dura, | 

After having deſcribed the val parts of the ear, we 
next proceed to examine its internal bony parts. And here 
we ſhall confider them at ſome length, as they are purpoſely 


omitted in the oſteological part of this work. 


The bony part of the organ of hearing may be divided 


into four general parts: 1. The meatus auditorius externus; 
2. The tympanum; 3. The labyrinth; 4. The meatus au- 
ditorius internus. It may likewiſe be divided into immove- 
able or containing parts, which take in all the four already 
mentioned; and moveable or contained parts, which are four 
little 
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little bones lodged in the tympanum, called incus, malleus, 
' flapes, and os orbiculare or lenticulare. 

'The external auditory paſſage begins by the external audi- 
| 5 tory hole, the edge of which is rough and prominent ; but, 
backward toward the maſtoid proceſs, it appears very much 
ſloped. 1 he paſſage itlelf is ſome what more than nait an inch 
in length, running obliquely fron. behind forward in a curved 
direction. Its cavity is aluolt oval, but wider at each end 
than in the middle. it terminates inwardly by an even cir- 
cular edge, lying in a plane very much inclined, the upper 
part of it being turned outward, and the inner part inward ; 


ſo that the canal is longer on the lower than upper ſide. Ihe 
circular edge is grooved quite round tor the attachment of 


the membrana tympani. 
In children, this bony canal is wanting, as well as the maſ⸗ 


toid proceſs ; and the inner circular edye is a dittinct ring, 
which, in an advanceu age, unites entirely, and becomes one 
piece with the reſt, It is termed the bony circle in intants ; 
. and indeed it is very eaſily teparated from all the other parts, 
Ii. would ſeem, therefore, that the whole bony canal in a- 
dults is only a prolongation of the bony circle in children; 
becauſe, even in a more advanced age, the whole canal may 
l without much difficulty be taken out. The circular groove 
lies between the maſioid proceſs and the articular fiſſure 
mentioned in the deſcription of the other parts of the tem- 
poral bone. | 1 
| Tympanum. The tympanum, or drum of the ear, is a ca- 
vity ſomewhat ſpherical, or rather hemilpherical, the bottom 
of it being turned inward, and the mouth joined to the cir- 
cular groove already mentioned. 
The remarkable eminences are three: A large tuberoſity, 
lying in the very bottom of the tympanum, a little toward | 
the back part; and a {mall irregular pyramid, ſituated above 


the tuberoſity, and a little more backward ; its apcx is per- | 
foratcd 
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forated by a ſmall hole, and on one ſide of its baſis two ſmall 
bony filaments are often found in a parallel ſituation; and 
indeed it appears that they are ſeldom wanting, though their 
tender ſtructure expoſes them to be often broken. In the 
third eminence is a cavity ſituated at the upper and a little 
toward the anterior part of the bottom of the tympanum. 
This cavity is part of a half canal, which, in a natural ſtate, 
has one of the muſcles of the malleus lodged in it. | 
The principal cavities in the tympanum are, The opening 
of the maſtoid cells; the opening of the Euſtachian tube; 
the bony half canal ; the feneſtra ovalis and rotunda ; and 
to theſe may be added the ſmall hole in the pyramid. 

The openings of the maſtoid cells are at the poſterior and 
upper part of the edge of the tympanum. The cells them- 
ſelves which end there are hollowed out in the ſubſtance of 
the waſtoid proceſs, being very irregular, and full of wind- 
ings and turnings. | | 

The opening of the Euſtachian tube is at the anterior and 
upper part of the edge of the tympanum. It runs from the 
tympanum toward the poſterior openings of the noſtrils and 
arch of the palate. Its bony portions, of which alone we 
here ſpeak, is hollowed out in the pars petroſa, and is after- 
wards lengthened out by the ſpinal proce's of the os ſphenoi- 

des. | | 
The maſtoid cells, and the Euſtachian tube, from their 
ſituation, may in ſome meaſure be conſidered as prolonga- 


tions of the tympanum. 

The bony half canal lies immediately above the Euſtachian 
tube, toward the upper ſide of the pars petroſa. In a natu- 
ral ſtate, one of the muſcles of the malleus is lodged in it. 

The feneſtra ovalis is a hole of communication between 
the tympanum and labyrinth. It lies immediately above the 
tuberoſity; the upper fide of it being a little rounded, the 
tower a little flattened, and has its longeſt diameter from be- 

fore 
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fore backwards. Toward the labyrinth, this opening has a 


little border quite round it, which renders it narrower at that 


£ 


place than any where elſe. _ | 
The feneſtra rotunda is ſomething leſs chan the ovalis, — 


fituated above it toward the lower and poſterior part of the 
large tuberoſity; 3 the opening of it, which is the orifice of a 


particular duct in the labyrinth, lying obliquely backward and 


outward. 
The hole in the apex of the pyramid 3 is the orifice ofa a ca- 


vity, which may be named the ius of this pyramid. 
Offcula auditus. The tympanum contains ſeveral little 
bones, called the bones of the ear. They are generally four in 
number, denominated from ſomething to which they are 
thought to bear a reſemblance, viz. incus, malleus, ſtapes, 
and os orbiculare or lenticulare, 

Incus, The incus, or anvil, reſembles, in ſome meaſure, 
one of the anterior dentes molares, with its roots at a great 
diſtance from each other. It may be divided into a body, 
and two branches or legs ; one of the legs is long, the other 


| ſhort. The body is turned forward, the thort ies backward, 


and the long leg downward. 
The body of the incus is 1 than it is thick. It 3 


two eminences, and two cavities between them, much in the 
ſame manner as we ſee in the crown of the firſt crop of the 
dentes molares. | 
The ſhort leg is thick at its origin; and from thence de- 
creaſing gradually, it ends in a point. It is ſituated hori- 
zontally, its point being turned backward, and joined t to the 
edge of the maſtoid opening of the tympanum. 
The long leg viewed through the external auditory paſ- 
ſage appears to be ſituated vertically; but, if we look upon I 
either on the fore or back fide, we ſee it is inclined, the e&- 
treniity of it being turned much more inward than the root 


or origin. The point of the nnn. is a little flatted, bent 


inward 
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inward like a hook, and ſometimes a little hollowed like a 
kind of ear-picker. By this we may diſtinguiſh the incus of 
905 ear from that of the other, when out of their places: 
For, turning the ſhort leg backward, and the long leg down- 
ward, if the curvature of this long leg be toward the left 
hand, the bone belongs to the right ear; if toward the right, 
it belongs to the left ear. 

Malleus. The malleus, or hammer, is a long bone, with 
a large head, a {mail neck, an handle, and two proceſſes; 
one in the neck, the other in the handle. 

The top of the head is conſiderably rounded; and from 
thence it contracts all the way to the neck. Both head and 
neck are in an inclined ſituation; and the emi::ences and 
cavities of it an{wer to thoſe in the body of the incus. The 
handle is looked upon by tome authors as one of the proceſſes 
of the inaileus ; and, in that caſe, it is the greateſt of the three. 
It forms an angle with the neck and head; near which it is 
ſomething broad and flat, and. decreaſes gradually toward its 
extremity. | „ 

The proceſs of the handle, termed by others the /mall or 
fort proceſs of the malleus, terminates in the angle already 
mentioned, being extended toward the neck, and lying in a 
ſtraight line with that fide or border of the handle which 
is next it, The proceſs of the neck, called alſo proceſſus 
gracilis, is, in a natural ſtate, very long; but fo ſlender, that 
it is very eaſily broken, eſpecially when dry; which is the 
reaſon why the true length of it was for a long time un- 
known. It ariſes from the neck, and ſometimes appears 
much longer than it really is, by the addition of a {mall dried 
tendon ſticking to it. f 

When the malleus is in its true ſituation, the head and 
neck are turned upward and inward; the handle down- 
ward, parallel to the long leg of the incus, but more for- 
ward; the procels of the handle upward and outward, near 
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the ſuperior portion of the edge of the tympanum near the 
centre of which is the extremity of the handle; and the pro- 
ceſſus gracilis forward, reaching all the way to the articular 
fiſſure in the os temporis It is eaſy, after what has been 
ſaid, to diſtinguiſh the malleus of the 1 ſide from that of 
the left. | 

Stapel. The ſtapes is a ſmall bone, very well denomina- 
ted from the reſemblance it bears to a ſtirrup. It is divided 
into the head, legs, and baſis. The head is placed upon a 
ſhort flatted neck; the top of which is alſo ſometimes flat, 
ſometimes a little hollow, 

'The two legs, taken together, 1 an arch like ht of x A 
ſtirrup; in the concave fide of which is a groove that runs 
through their whole length. One leg is longer, more bent, 
and a little broader than the other. The balis reſembles that 
of a ſtirrup, both in its oval ſhape and union with the legs, 
but it is not perforated. Round its circumference next the 
legs is a little border, which makes that fide of the batis ap- 
pear a little hollow. The other tide is pretty ſmooth; and 
one half of the circumference is more curved than the o- 
ther. 

Ine ſubjcct being in an erect poſture, the {tapes i is to be 
conſidered as lying on its fide, with the head turned outward 
near the extremity of the leg of the incus ; the baſis, in- 
ward, being fixed in the feneſtra ovalis; the longeſt leg 
backward, the ſhorteſt forward; and both in the ſame plane. 
By this ituation, it is ealy to know the ſtapes belonging to 
each ear. | 

Os orbiculare. The os e or lenticular bone, is the 
ſmalleſt bone ia the body. It lies between the head of the 
ſtapes and extremity of the long leg of the incus, being arti- 

culated with each of theſe. 

In dry bones, it is found very cloſely . fampetines | 
10 the ſtapes, ſometimes to the incus; 3 and might, in that 
; ſtate, 
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ſtate, be eaſily miſtaken for an epiphyſis of either of theſe 
bones. | | 
Theſe four little bones appear to have been unknown to 
the Greek anatomiſts. It is difficult to ſay with certainty 
who diſcovered them; but Veſalius is the firſt who has 
named the malleus and incus; Arantius or Sylvius, the os or- 
biculare; Ingratius is ſaid to have diſcovered the ſtapes. 
Labyrinth. Lhe labyrinth is divided into three parts; the 
anterior, middle, and poſterior. The middle portion 1s 
termed veſtibulum, the anterior cochlea, and the poſterior la- 


byrinth in particular : which comprehends the three ſemicirs 


cular canals. 
The cochlea lies forward and inward toward the extremity 


of the pars petroſa ; the ſemicircular canals backward and 
outward toward the baſis of the proceſs ; and the veſtibulum 
between the other two, | 

 PY-eſlibulum. The veſtibulum is an irregular round cavity, 
leſs than the tympanum, and fituated more inward, and a 
little more forward. Theſe two cavitics are in a manner ſet 
back to back, with a common partition between them, per- 
forated in the middle by the feneſtra ovalis, by which the ca- 
vities communicate with each other. The cavity of the veſ- 
tibulum is likewiſe perforated by ſeveral other holes; on the 
back ſide by the five orifices of the ſemicircular canals ; on 
the lower part of the fore fide by a hole, which is one of the 
paſſages of the cochlea; and, on the fore fide, toward the 
internal meatus auditorius, oppoſite to the feneſtra ovalis, by 
a number of very ſmall holes, tor the paſſage of the nerves z 
on the upper ſide there are only ſmall pores. 

Semicircular canals, The ſemicircular canals are only three 
in number; one vertical, one oblique, and one horizontal; 
or by ſome they are called vertical ſuperior, vertical poſterior, 
and horizontal or external, the vertical canal is ſituated 
tranſverſely with reſpect to the pars petroſa, the convex ſide 
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of it being turned upward. The oblique canal lies farther 
back than the former, and runs parallel to the length of the 
proceſs, the convex ſide being turned backward, with one 
extremity upward, the other downward. The ſuperior ex- 
tremity of this canal meets and loſes itſelf in the internal ex- 
tremity of the former. _— 

The curvature and extremities of the horizontal canal are 
almoſt on a level ; the curvature lying obliquely backward, 
and the extremities forward, ending under thoſe of the ver- 
tical canal, but a little nearer each other, the inner being al- 
moſt in the middle ſpace between the extremities os the 
oblique canal. 

The horizontal canal is generally the leaſt of the three; 3 
the oblique is often, and the vertical ſometimes, the greateſt; 
and ſometimes theſe two are equal. All the three canals are 
larger than a ſemicircle, forming nearly three quarters; they 
are broader at the orifices than in the middle. Theſe orifi- 
ces open into the back-ſide of the veſtibulum, and are but 
five. in number, becauſe two of them open into each other; ſo 
that, in the poſterior part of the veſtibulum, two appear to- 


ward the inſide, and three toward the outſide. 


In children, the ſubſtance of theſe canals is compact, while 
that which ſurrounds them is ſpongy. Hence they may be 
eaſily ſeparated from the reſt of the pars petroſa. In adults, 
all the parts of the bone are ſo ſolid, that theſe canals appear 
only like paſſages formed in a piece of ivory. From this de- 
ſcription, it is ae to diſtinguiſh the right labyrinth from the 
left. | 

Cochlea. The cockiien is a ſort of wirs body with two 
ducts, formed in the anterior part of the pars petroſa, ſome- 
what reſembling the ſhell of a ſnail. The parts to be diſtin- 


guiſhed in it, in its true ſituation, are, the baſis; the apex; 
the ſpiral lamina, or half ſeptum, by which its cavity is di- 


vided into two half canals z the modiolus or ſpindle, round 
which 
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which the cochlea turns; and, laſtly, the orifices and union 
- of the two ducts. The baſis is turned dire&Qly inward toward 
the internal foramen auditorium z the apex outward ; and the 
axis of the modiolus is nearly horizontal; but, in all of them, 
allowance muſt be made for the obliquity of the pars petroſa 
in which they lie. | : 

Ihe baſis of the cochlea is gently hollowed ; and, toward 
the middle, perforated by ſeveral ſmall holes. The modiolus 
is a kind of ſhort cone, with a very large baſis, which is the 
middle of the baſis of the cochlea. Through its whole length 
runs a double ſpiral groove, which, through a microſcope, 


WW ſhews a great number of pores. The cochlea makes about 


two turns and a half from the baſis to the apex ; and the 
two half canals, being firmly united together through their 
whole courſe, form a half ſeptum, called lamina /prralis ; 
which muſt not be confounded, as it often is, with the com- 
| plete ſeptum in the recent ſubject. One edge of the lamina 
ſpiralis is ſtrongly joined to the modiolus, being thicker there 
than in any other place; whereas the other edge is termina- 
ted all round by a very thin border, lying in the middle ca- 
vity of the cochlea. In the natural ſtate, the other half of 
the ſeptum is membranous, and completes the partition be- 
tween the two canals. The two half canals turn Jointly about 
the modiolus ; one being ſituated toward the balis of the 
| cochlea, the other toward the apex ; for which reaton we 

bave always called one of them internal, the other external. 
The ſpiral or volute of the cochlea begins at the lower 
part of the veſtibule; runs from thence forward to the top, 
then backward down to the bottom, afterward upward- and 
forward; and ſo on from the baſis, which is turned inward, 
to the apex which is turned outward. From this deſcription, 
it is ealy to know to which ear any cochlea belongs when we 
ſee it prepared: It likewiſe teaches us, that, in the right 
cochlea, the direction of the turnings is the ſame as in gar- 
den- 


142 THE EAR, Part VI. 


den · ſnails, and almoſt all the other common ſhells; but, in 
the left cochlea, the turnings are in a contrary direction. 
The two half canals communicate fully at the apex of the 
cochlea. Their ſeparate openings are toward the baſis, one 
of them being immediately into the lower part of the fore- 
fide of the veſtibulum, the other into the feneſtra rotunda. 
Theſe two openings are ſeparated by a particular e 
which ſhall be afterwards deſcribed. 

The meatus auditorius internus, is on the backſide of the 
pars petroſa, in ſome meaſure behind the veſtibule and baſis 
of the cochlea. It is a kind of blind hole, divided into two 
foſſulae, one large, the other ſmall. The large one lies low- 
eſt, and ſerves for the portio mollis of the auditory nerve or 
ſeventh pair. The ſmall one is uppermoſt, and is the open- 
ing of a ſmall duct, through which the portio dura of the 
ſame nerve paſſes, The inferior foſſula is full of little holes, 
which, in the natural ſtate, are filled with nervous filaments 
of the portio mollis, that go to the veſtibule, to the ſemicir- 
cular canals, and to thoſe of the cochlea. It is this foſſula 
which forms the ſhallow cavity at the baſis of the fpindle of 
the cochlea. The paſſage for the portio dura of the auditory 
nerve runs behind the tympanum, and its external orifice is 
termed foramen flylomaſtoideum. It begins by the ſmall foſſula, 
and pierces from within outward the upper part of the pars 
petroſa, making there an angle or curvature; from thence it 


is inclined backward behind the ſmall pyramid of the tym- 


panum, and runs down to the foramen ſtylomaſtoideum, | 
through which it goes out, and is diſtributed in the manner 
to be hereafter deſcribed. It communicates likewife by a 
hole with the ſinus of the pyramid, and lower down by ano- 
ther hole with the tympanum. At the upper part of the 
pars petroſa it is covered with a bony lamina, although ſome- 
times it has been found open above. 


The 
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The ſoft parts of the internal ear are chiefly the mem- 
brana tympani, the perioſteum of the tympanum, and of the 
oflicula auditus, labyrinth, and of all its cavities, the mem» 
brana maſtoidea interna, the muſcles of the officula, the parts 
which complete the formation of the Euſtachian tube, the 
arteries, veins, and nerves. We are, however, under a ne- 
ceſſity of beginning by the tuba Euſtachiana, for two rea- 
ſons; firſt, becauſe the bony parts of that tube are but of 
very {mall uſe for the knowledge of its whole ſtructure and 
compoſition; and, ſecondly, becauſe we are obliged to men- 
tion it in deſcribing the muſcles. | 

The ductus auris palatinus, or Euſtachian tube, as was ob- 
| ſerved in the deſcription of the ſkeleton, is a canal or duct 
which goes from the tympanum to the poſterior openings of 
the nares, or naſal foſſae, and toward the arch of the palate; 
it is dug in the apophyſis petroſa along the carotic canal, and 
it is lengthened out by the ipinal apophyſis of the os ſphenoi- 
dale. | 

In its natural ſtate, this duct reaches from the cavity of 
the tympanum to the root or {uperior part of the internal ala 
of the apophylis pterygoides; and through this whole courſe 
it conſiſts of two portions, one entirely bony, and the 
other partly bony, partly cartilaginous, and partly membra- 
nous. | 4 1 

The bony portion lies through its whole length immedi- 
ately above the fiſſure of the glenoid or articular cavity of 
the os temporis, and terminates at the meeting of the ipinal 
apophyſis ot the os ſphenoides with the pars petroſa of the os 
temporis. | 
The other or mixed portion reaches in the ſame direction 
from this place to the internal ala of the apophyſis ptery- 
goides, or to the poſterior and outer edge of the nares. But 
to form a more exact idea of it, it will be proper to conſider 

it us divided into four parts, two ſuperior and two inferior. 
The 


The two upper parts or quarters are bony ; and of theſe 
the innermoſt is formed by the fide of the apophyſis petroſa, 
the outermoſt by the fide of the apophyſis ſpinalis of the os 
ſpbenoides. Of the two inferior parts, the internal, or that 


next the os ſphenoides, i is cartilaginous ; and the Sterns, or 
that next the pars petroſa, membranous. 


The f uſtachian tube, thus formed, is very narrow next the 


ear, but grows gradually wider, eſpecially near the poſterior 
nares, where the inner cartilag nous ſide terminates by a pro- 


minent edge, and the outer ſide joins that of the neighbour. 
ing noſtril. T he cavity of the tube is lined by a membrane 
like that of the internal nares, of which it appears to be a 
continuation ; and on the prominent edge, this membrane is 
conſiderabiy increaſed in thickneſs, repreſenting a kind of half 
pad ( un demi bour let ). 

The ſituation oft the two tubes is oblique, their poſterior 
extremities at the ears being at a greater diſtance than the 
anterior at the nares ; and the convex tides of the prominent 


edges are turned toward each other. The opepings of the 


tubes are oval at this place, as i' liktwiſe their whole — 
eſpecially that of the mixed portion. 

The ime.ubrana tympan is a thin, tranſparent, flattiſh pel- 
licle, the edge of which is round, and ſtrongly fixed in tlie 
orbicular groove which divides the bony meatus of the ex- 
ternal ear from the tympanum or barrel. Ihis membrane is 
very much ſtretched or very tenie, and yet not perfectly flat: 


For on the ſide next the mieatus externus it has a {mall hol. 


lowneſs, which is pointed on the middle; and on the ſide 
next the tympanum it is gently convex, and alſo pointed in 
the middle. 

This membrane is ſituated obliquely, the upper part of its 
circumference being turned outward, and the lower part in- 
ward, ſuitably to the direction of the bony groove already 
mentioned. It conſiſts of ſeveral very fine laminae, cloſely 

united 
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united together. The external lamina is in ſome meaſure a 
production of the ſkin and cuticula of the external meatus; 

for they may be pulled at the ſame time like the finger of a 
glove. The internal lamina is a continuation of the perioſ- 
teum of the tympanum; and when the membrane has been 
macerated in water, each of theſe lamina may be ſubdivided 
into ſeveral others. In very young children, this membrane 
is covered on the outſide by a thick mucilaginous web. 

The depreſſion in the middle of the membrana tympani, 
is cauſed by the adheſion of the malleus, the handle of which 
is cloſely joined to the inſide of the membrane, from the 
upper part of the circumference all the way to the centre, to 
which the end of tlie handle is fixed. This handle ſeems to 
lie in a very fine membranous duplicature, by means of which 
it is tied to the membrana tympani, and which ſerves it for 
a perioſteum. The malleus is accompanied with blood veſ- 
ſels, which run in a radiated manner from the centre to the 
circumference of the membrane; but theſe are beſt ſeen in 
the foetus, 

The perioſteum of the tympanum, or barrel of the ear, 
produces that of the ſmall bones; and it may be made viſi- 
ble by means of anatomical injections, which diſcover capil- 
lary veſſels very diſtinctly ramiſied on the ſurface of the oſ- 
ſicula. It is likewiſe continued over the two feneſtrae, and 
enters the Euſtachian tube, where it is loſt in the inner mem- 
brane of that duct. | | 

The cellulae maſtoidae are very irregular cavities in the 


ſubſtance of the maltoide apophvlis, which communicate with 
each other, and ive a common opening towards the inſide, 
and a little above he poll crior edge of the orbicular groove. 


Theſe cells are mech by a fine membrane, which is partly a 
continnaton of the perioſteum of the tympanum, and partly 
ſeem : {0 > ot a follicular ſtructure, lke a kind of membranz 

VSL. . | 'E : pituitaria. 


CO AVER AIR OMA: Phe vl: 


pituitaria. The maſtoĩd opening is oppoſite to the ſmall 
opening of the Euſtachian tube, but a little higher. 

The ligaments of the oſſicula may be locked upon as con- 
tinuations of the perioſteum. The incus is tied by a ſtrong 
ſhort ligament, fixed in the point of the thort leg to the edge 

of the maſtoid opening. Between the incus and malleus we 
find a ſmall thin cartilage. The malleus is connected 
through the whole length of its handle to the inſide of the 
membrana tympani, in the manner already faid. 

The matleus has two little muſcles, one anterior, and one 
internal; and the ſtapes has one muſcle. See Innes on the 
Muicles. 

The internal muſcle of the malleus, called tenſor palin, 
is very fleſhy and diſtint. It lies along the inſide of the 
Euſtachian tube, and is inſerted in the neck of the malleus, 

above the {mall apopayiis, advancing likewiſe as far as the 
handle. Veialius firſt obſerved, and afterwards Euſtachius 
more particularly deſcribed this muſcle. 

The anterior muſcle of the malleus, called, from its uſe, 
laxator tympant, is ſaid by ſome to be fleſhy, long, and thin. 
It runs along the outfide of the Euſtachian tube, to which it 
adheres very cloſely through its whole length, and is inſerted 

in the long thin apophyſis of the malieus, It is partly ac- 
companied by a nerve, which forms what is called the chorda 
tiympani, as we ſhall ſee hereafter. Haller denies the exiſtence 
5 of muſcular fibres in this ſubſtance. Habatier deſcribes it, 
but doubts if it be really muſcular, Caecilius Folius is ſaid 

to have been the diſcoverer. | 

A third niuſcle has by {ome been deſcribed under the 
name of external or ſuperior muſcle of the malleus ; but this is 
much leſs diſtinét than thoſe aircady mentioned, It is ſaid 


to ariſe fron the internal ſuperior and poſterior part of the 


meatus externus, and to be fixed by a ſmall tendon to the 
neck of the malleus. Neither Haller nor Sabatier have been 
able 
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able to diſcover muſcular fibres in it. Caſſerius firſt deſcrib= 
ed it. | | | 

The muſcle of the ſtapes is ſhort and thick, and lies con- 
cealed within the 1mall bony pyramid at the bottom of the 
tympanum. It runs torward to be inſerted in the neck of 
the apes, on the lide of the longeſt and moſt crooked leg 
of that bone. 

The three parts of the labyclaigh; that is, the veſtibulum, 
ſemicircular canals, and cochlea, are lined by a tive perioſ- 
teum, which is continued over all the tides of their cavities, 
and ſhuts the two feneitrac of the tympanum. Upon this 
fine perioſteum the veills and nerves are diſperſed. 

The ſemicircular canals are ſimply lined by a perioſteum 
adhering to their iner luriaces without any particular mem- 
| branous bands. The two half canals of the cochlea are 
lined in this manner : the perioſteum ot the two tides of the 
bony ipirai lamina advances beyond the edge of that lamina, 
and forms a 1 embranous Gui olucature, Which, caleuding to 
the oppolite tide, co.upletes the ſpiral feptum. | 

Ihe tieptum teparates the two half canals from the balls to 
the apex 3 but there it leaves a little open ing, oy which the 
{mail extremities. of the half canals communicate with each 
other. Lhe large extremuy of the external half canal ends 
by an oblique turn in the tcnettra rotunda, which is {hut by 
a continuation of the perioſteum of that canal. The large 
extremity of the other half canal © pens into the veſtibulum; 
and theſe two extremities are eatirely ſeparated by a continu- 
ation of the perioſteum. | 

The whole internal cavity of the labyrinth is filled With a. 
watery fluid ſecreted from the veſicls, which are diſperſed up- 
on the periofteum.. This fluid tranfniits to the nerves the 
vibrations it reccives from the membrane ſituated between 
tac ympanum and labyrinth. | 


The 
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The 1 part of this fluid; is ſuppoſed to paſs off 


through two ſmall canals called the aquedu#7s of Cotunnius, 


from the diſcoverer, an ingenious phyſician at Naples. One 

of theſe ducts is ſent off from the cochlea, at the under part | 
of the ſcala tympani, near the feneſtra rotunda; it terminates 
by a wide triangular opening within the cranium, under the 
meatus internus. The beginning of this duct was known to 
Duverney, Caſſebohm, and Morgagni; but they conſidered it 
as a paſſage for an artery and a vein. It is lined internally 
with the dura mater, which is connected with the perioſteum 
of ti, ochlea. The other duct goes off under the termina- 
tion © common canal in the veſtibule. The oritice of 
this w.s . diſcoriicu by Caſſebohm, and afterwads by 
Morgagai, who nas geicy ived it; but is unacquainted with 
its uſe, From this place the duet aſcends, and teruunates by 
a triangular opening between the layers of the dura mater, 
at the back part of the pars petroſa, under the middle of its 
upper edge, It is alſo lined by a production of the dura ma- 
ter, which may be traced to the veſtibule. For a full account 
of theſe ducts, ſee an excellent Diſſertation by Dr Meckel 
of Berlin. 

All the perioſteum of the internal ear, eſpecially that of 
the officula and tympanum, is in children no more than a. 
mucilage; and in them lkewiſe the membrana tympani is 
thick, opaque, and covered with a whitiſh flimy mater. 

Through the whole extent of the perioſteum of the inter- 


nal car, eſpecially on that of the officula, ſemicircular canals, 


— 


may be obſerved to accompany the auditory nerve through 


and half. canals of the cochlea, we diſcover a vaſt number of 
blood veſſels, not only by anatomical injections, but in inflam- 
mations, and even without the help of a microſcope. The 
arteries come partly from the internal and external carotids, 
and partly from the arteria baſilaris, which is a continuation 
of the vertebralis, the ſmall ca pillary ramifications of which 


the 
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the internal foramen auditorinm. Two veins carry the prin- 
cipal part of the blood from the labyrinth; one goes off from 
the cochlea, near its aqueduct, and ends in the lateral ſinus; 
the other lies near the aqueduct of the veſtibule, and carries 
the blood from that cavity, and from the ſemicircular canals, 
into the beginning of the internal jugular vein, by a triangu= 
lar opening. | | 

The portio mollis of the n nerve ends, by its trunk, 
at the great foſſula of the internal auditory hole, from whence 
the filaments paſs through ſcveral ſimall holes in the bafis of 

the cochlea, to be diſtributed through the cochlea, the veſti- 
bule, and the ſemicircular canals. Se Monro on the Ner- 
vous Syſtem, Lab. XXIX. XXX. XXXI. 

The portio dura runs firſt of all into the ſmall foſſula of the 
foramen auditorium internum, then pailes through the whole 
bony duct called aquaeductus Hallopii, and comes out again 
through the ſtylo-niattoid hole of the os temporis. In this 
courſe it communicates with the dura mater on the upper or 
anterior ſide of the apophyſis Petroſa, at the place where tha 
bony duct is interrupted. 

Having reached behind the {mall N in the bottom 
of the tympanum, this nerve ſends a ſmall filament to ch 
muſcle of the ſtapes; and, a little before it goes out by the 


( 


ſtylo-maſtoid hole, it gives off another more conſiderable - 
lament, which enters the tympanum from behind forward, 
paſſes between the long leg of the incus and handle of the 
malleus, and afterwards runs croſs the whole breadth of the 
tympanum a little obliquely, and goes out at the ſame place 
at which the tendon of the anterior muſcle of the malleus en- 
ters. alt 
This ſmall nerve is generally called chorda tympani, becauſe 
in its paſſage through the tympanum it has been compared 
to the cord of a drum. Having left the cavity of the inter- 
nal ear, it advances toward one fide of the baſis of the tongue, 
where 
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where having joined the nervus lingualis of the fifth pair, it 
is conſidered as a kind of recurrent; but the remaining part 
of its courſe muſt be referred to the deſcription of the 
tongue. | cas | 

The portio dura of the auditory nerve having paſſed 
through the foramen ſtylo-.11altoideum, is dittributed in the 
manner to be afterwards mentioned in the defcription of the 
nerves ; and we ought very carefully to obſerve its different 
communications with the branches and rami of the nerves of 
the fifth pair, with the"lym *theticus medius or eighth pair, 
with the ſecond pair of cervical nerves, and with th- nervi 
ſub-occipitalcs, or tenth pair of the medulla oblongata, &c. 

Hearing. As the ſenſe of hearing perceives the elaſtic 
tremors or impulſions of the air, fo we obſerve the ſenſitive 
organ of the ear to be compoled in a different manner from 
that of any of the other ſenſes. It conſiſts, for the moſt 
part, either of hard bones, or elaſtic cartilages and mem- 
branes, which are the moſt exquiſitely enabled to receive 


and communicate the neceſſary tremors. 
As we have already deſcribed the fgveral parts of this com- 


plicated organ, we ſhall proceed to its phyſiology. 

The ſonorous waves of the air flow into the external ear, 
which, from principles of mechanics, it nuſt of courte collect 
together. Elaſtic air receives, and is the principal means of 
transferring ſonorous tremors; for ſound is increaſed in con- 
denſed air, and is loſt in vacuo. Other bodies, however, 
have the property of conveying ſound; and Dr Monro has 
ſhewn, in his Phyſiology of Fiſhes, that water conveys ſound 
nearly as quickly as the atmoſphere, Ihe transferring me- 
dium receives theſe tremors, either from ſo1v-e body ſtriking 
againſt it, or from the medium itfelf colliding againſt ano- 
ther body, or laſtly, from the colliſion of two bodies againſt 
each other. Every particle of the body which produces 
ſound ouzht to tremble or vibrate in ſuch a manner as alter- 


* 


nately 
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nately to elevate and depreſs its plain ſurface into the form 


of arches or curves, ſo as to produce the above mentioned 


ſonorous waves. "Theſe oſcillations or impulſions of the air 


are required to ſucceed each other with a certain velocity; 


and, in order tv render them audible, they muſt not be fewer 
than 30 in a ſecond. 

Acute ſounds are, in general, produced from bodies that 
are hard, briitle, and violently ſhook or {track ; but grave 
ſounds from bodies of a contrary nature. Thoſe ſounds, in 
general, are called acute, which are produced from more nu- 
merous tremors in an equal time; and thoie cbtuſe or grave, 
which are produced from few tremors. As to any medium 
between acute and grave ſounds, there is none but what is 
arbitrary. Cords, or other bodies, that yield the ſame num- 
ber of vibrations in a given time, are faid to be in nien; it 
one cord vibrates twice while another vibrates once, it pro- 
duces an oave ; if one vibrates thrice while the other vibrates 
twice, it produces a ih; and other proportions between 
the number of vibrations produce different tones or notes. 
Shorter cords produce ſharper tones; and the contrary 
and the tenſions being the ſame, the {harpneſs of the tones 
will be inverſely proportional to their lengths. The lengths 
being the ſame, the ſharpneſs will be in the ſubduplicate 
proportion of the ſtretching force. Experiments to this pur- 
pole are very ealily made with a monochord, or a {cries of 
cords ſtretched with weights. : 

The ſound thus produced, whether acute or grave, ſtrong 
or weak, is carried through the air with a velocity equal to 
about 1142 feet in a ſecond, or above 13 miles in a minute 
and that with an uniform velocity, without abating in the 
larger diſtances; but a contrary wind, cauſing the vibrations 
to extend more ſlowly, retards the progreſſion of found about 
one-twelfth of its velocity. Denſity and dryneſs of the air 
increaſe the ſound, as a rare faction and moiſture of the air 

| | leſſen 


5 7 8 _ EY 1 Ab, nb, ME. > N * I — — 2 n ue, e Ln 7 
- OE, TTL gf waves nts CASE. ACS at Kd we It LS > > ork OPT 1 SWW * * \ - _ 
2 9 1 LP 8 * ie bs Ig eg i n : —_— NS 8 NET 9 en * DOSE "OOO n 
— — — 2 3 1 N HELPS r * * 8 * S 2 - - 


nn n een. 


leſſen it. Hence, in ſummer time, ſounds move ſwifter; and 
in Guinea i it has been obſerved to pals at the rate of 1170 
feet in a ſecond, | 

The ſound, thus every way a4. meets with certain 
particles in all adjacent bodies, even in water and mercury, 
to which it communicates ſimilar tremors or vibrations; not 


only to ſuch as are in uniſon with the original tone, but alſo 
to others. From hence it is, that every ſound which we 
Hear is a mixture of the original tone, produced by the trem- 
bling body, in conjunction with ſecondary tones generated 
from the elaſtic tremorg of the ſurrounding bodies. The 
ſtrength of ſound is increaſed, if one audible or primary tone 
follows the other ſo cloſely, that their ſucceſſion cannot be 
diſtinguiſhed by the ear; but, if they follow cach other ſo 
ſlowly as to be diſtinguiſhable by the ear, hoy produce an 
echo; but, to produce this, requires an interval of fix 
thirds of time, or the diitance of 55 feet between the echoing 
bo dy and the ear. 
The ſonorous waves of f the elaſtic air, being driven into the 
cartilaginous funnel of our ear, are repelled and collected to- 
gether, by alternate reflections from its elaſtic ſides, into the 
cavity of the concha, whence they proceed through the au- 
ditory gaſſage; where their Zorce is increated, in proportion 
to the difference between the ſurface af the outer ear and 
the area of the paſſage), by being contracted into fo narrow 
a compaſs, They are likewiſe increaſed by new ſounds 
from the percuſſion of the elaſtic cartilages * hard bones, 
which mix imperceptibly with the primitive ſounds. | 
The bottom or end of the auditory paſſage is terminated 
internally by the memorana tympant 5; which Dr Haller lays is 
not naturally perforated, as far as he has been able to diſco- 


ver; and that the tranſmiſſion of tobacco. ſmoke from the 
mouth through tie ear 1s fabulous Authors in general agree 
with him now in the former of theſe opinions; but that an 

accidental 
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accidental opening has ſometimes happened, and that the 


ſmoke of tobacco has been blown through it during life, is 
certain. Upon the ſurface of this membrane, and more eſpe- 


cially upon its conical cavity pointing inward, the ſonorous 
waves ſtrike, after they have received their laſt reflections 


from the auditory paſſage, by which the elaſtic fabric of this 


membrane is forced into oſcillation. 


The membrane is ſtretched over the 7ympanum, con- 


taining the little bones to which the ſmall muſcles of the 
internal ear are fixed. By means of the tenſor of the mal- 
leus, the membrane of the tympanum is the better diſpo- 
ſed. to hear weak ſounds; and the other muſcle ſerves to 
moderate thoſe that are too violent, by drawing the malleus 
from the incus ; by which means the propagation of the ſo- 


norous tremors is interrupted. If the membrane of the tym- 


panum be broke, or the bones of hearing diſlocated, the per- 
ſon becomes at firſt hard of hearing, and afterwards, ſays Dr 
Haller, perfectly deaf. There have been initances, however, 
where the membrana tympani has been partly deſtroyed, and 
yet the perſon has retained the ſenſe of hearing, though leſs 


diſtinctly than before. 


The malleus returns the tremors 3 upon the mem- 


brane of the tympanum to the i incus, which ſends it inwards 


to the next bones. 

The flapes, aptly enough ſo called from its figure, lies in- 
clined, and is covered by its own muſcle, which ſeems to 
draw the ſtapes, that it may lie higher up,. under the back 
part of the feneſtra ovalis, and paſs out of it before. Thus 
the nervous pulp of the veſtibulum is preſſed by the baſis of 
the ſtapes, and by the air of the tympanum ; and the Eufla- 
chian tube, by the action of the circunijacent muſcles, may 
be compreſſed and cloſed, and probably a little relaxed and 
opened again, by the circumflex muſcle of the moveable pa- 
late. By this canal the inſpired air enters into the tympa- 
Vor. II. | U ol num, 


4 


3 


| _- 
, * - 8 
» "Ia 5 1 , 4,65; 2 - ty 5 ; ; ; N | i 
$4 "THE EAR, VI, 
* * 
/ £ 


num, to be changed or renewed ; and it alſo ſerves to convey 
the mucus that covers the little bones and the tympanum : 
Nor is it at all improbable that the air enters by this tube, 
to ſupport the tympanum when it is preffed inward by the 
more violent founds ; for ſounds themſelves, received into 
the mouth, are this way conveyed to the organ of hearing. 
In inſpiration, the air preſſes the membrane of the tympa- 
num outward z and from thence proceeds that claſhing or 
whiſpering noiſe, by which the hearing is obſcured, in yawn- 
ing ; for then the air entering more abundantly through the 
cavity of the tube, to the tympanum, reſiſts the tremors of 
the external air. 

With reſpec to the nerve which is diſtributed through the 
veſtibulum and ſemicircular canals, there is no doubt but it 
3s ſtruck by the tremors of the external air, propagated to 
the ſtapes; from whence the tremors immediately paſs 
through the feneſtra ovalis, to preis upon the naked pulp of 
the nerve; and it is probable that the ſpiral plate of the 
cochlea, ſpread full of nerves, is agitated with tremors from 
the oſcillations of the membrane of the tympanum, by which 
the air in the cavity of the tympanum is agitated, ſo as to 
preſs the membrane of the feneſtra rotunda, which again a- 
es the air contained in the cochlea. 

The preceding conjecture is plauſible; ſince the ſpiral plates 
rm a triangle, with a very acute vertex, on whoſe ſurface 
It is poſſible that a number of tranſverſe nervous cords may 
be ſtretched and theſe cords, being of different lengths, 
will be in uniſon with a variety of tones, ſo as to tremble 
ildchronally with them; namely, the longeſt cords in the 
 bafis of the cochlea with grave ſounds ; and the ſhorteſt cords 

nearer the tip or apex, with ſharper founds. Whether 
are ſounds perceived 1 in the middle ſemicircular canals, fince 
theſe alone are found in all claſſes of animals? Are they de- 
morn in theſe canals, in the cochlea, and by the membrane 
| 2.4m wo | - ſuſpended 
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{ſuſpended through the bebe. This ſeems n 
the caſe. | 

From what has * aid, it appears chat the elaſtic waygs 
or tremors of the air come through the outer ear and audi- 
tory paſlage, to the membrane of the tympanum; which 
being injured, and not repaired, the hearing is in a great 
meaſure deſtroyed, This ſeems to be ſtretched, for hearing 
weak ſounds, by the muſcles of the malleus. From this 


membrane the ſound is conveyed through the ſmall bones to 
the veſtibulum; for, theſe bones being deſtroyed, the hear= 


ing is again aboliſhed. The bony ſides of the veſtibulum, by 
their tremulation, agitate the ſmall quantity of aqueous fluid 
ſurrounding the nervous pulp. It ſeems to be ſtruck by the 
nervous pulp ſuſpended in the veſtibulum, and that tremor 
ſeem to be continued through the continuous pulp of the 
cochlea and ſemicircular canals. Of more than this we are 
not certain; but, by undoubted experiments, tremors, and 
even elaſtic ſounds, communicate themſelves by the internal 
Euſtachian tube, and through all the bones of the ſkull, ſo as 
to impreſs their force upon the auditory nerve. 
The diſtinction of ſounds proceeds from the celerity of 
the tremors excited in the hearing nerve, according as they 
ſucceed each other more ſwiftly or ſlowly. It is not neceſſa- 
ry that the mind ſhould number them ; it is ſufficient that 
ſhe perceive their numbers to be different, and that this dif- 
ference excites a variation in the thoughts and ideas thence 
ariſing. Does the harmony or agreeableneſs of ſounds 
ariſe from the number of parts ſounding together in uni- 
| ſon 7 ? and does the mind number the degrees of conſo- 
nance, ſo as to pleaſe herſelf in a majority of them ? 
| Theſe are queſtions denied by the moſt expert muſicians, 
' who make it appear that there is an agreeableneſs, and 
that very conſiderable, in ſounds approaching the leaſt to 


3 conſonance, and which are in a proportion very difficult to 
determine. 
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Gchmine- Why do ſounds often become too ſharp for the 
ear ? becauſe our auditory nerves ſeem to be ſo ſtrained upon 
the ſpiral plates, as to be in danger of breaking. Thus, drinking 
glaſſes are broken by ſharp ſounds; and the hearing is ſome- 
times almoſt loſt for a while by the violently 1hrill r ,as | 
hes this inhabftants of the Canary iſlands. 


ns SECT. V. The Mou T E, &c. 


Introdufion. Tar word mouth may have two Ggnifications : : 
For, firſt, it means the tranſverſe ſlit between the noſe and | 
chin, formed by the lips; and, ſecondly, it expreſſes the in- 
ternal cavity, of which this tranſverſe flit is the external o- 
pening. For this reaſon, the mouth may be diſtinguithed | 
into external and internal; and the parts of which it con- 
ſits may likewiſe come under the fame two general heads. 
The bony parts are the offa maxillaria, offa palati, maxilla 
inferior, and the tecth : To theſe we may add the os byoides, 
and the upper vertebrae of the neck. : 5 
The external parts of the mouth are, the two lips, one 
upper, the other under; the borders or red parts of the lips; 
the corners or commiſſures of the lips; the foflula of the up- 
per lip, the baſis of the under lip; the chin the baſis of 
the chin; the ſkin; the beard; and even the cheeks, as 
being the lateral parts of the mouth in 2 general, and of the. 
lips i in particular. | 
The internal parts of the mouth are, the gums, palate, 
ſeptum palati, uvula, amygdalae, the 1 tongue, the membrane 
which lines the whole cavity of the mouth, the ſalival ducts 
and glands, and the bottom of the mouth. We might like- 
wiſe reckon, among the internal parts of the mouth, all the 
| muſcles that have any relation to it, as thoſe of the lips, of 
the tongue, of the — of the ſeptum nge &c.; and to 
; 1 ik 
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theſe might be added. the muſcles of the lower Jaw, and of 
the os e 


J 1.89 Ihe Cheeks, Lips, and daun 


& 


Tux . and ling form the ſides and entry of the cavity 
of the mouth. They are formed in general by the connec- 
tion of ſeveral fleſhy portions of different breadths, fixed 
round the convex ſides of the two jaws, covered on the out- 
fide with the ſkin and fat, and lined on the inſide by a glan- 
dular membrane. Beſides ail this, the lips ſeem likewiſe to 
have a fat ſoft ſpongy ſubſtance in their compoſition, which 
{wells and ſubſides on certain occaſions, independently of the 
action of the muſcles belonging to them. 

The ſubſtance which forms the red border of the lips is 
very different from the reſt of the ſkin, being a collection of 
very ſine, long, villous papillae, cloſely connected together, 
aud covered by a fine membrane, which ſeems to be both a 
continuation of the epidermis, and of that pellicle which co- 
vers the glandular membrane of the cavity of the mouth. 
This {ſubſtance is extremely ſenſible, and very painful when 
the outer membrane is by any accident deſtroyed. The in- 
ternal membrane of the upper lip forms a ſmall middle frae- 
num above the firſt dentes inciſorii. | 

The gums are that reddiſh ſubſtance which covers the 
two ſides of the whole alveolary border of both jaws, inſinu- 
ates itſelf between all the teeth, ſurrounds the collar of each 
tooth in particular, and adheres very ſtrongly to them. 
Therefore the outer and inner gums are continuous, and 
both together form juſt as many openings as there are teeth. 
— The ſubſtance of the gums is of a very ſingular ſtructure, 
reſembling, in ſome meaſure, the texture of a hat, ſuppoſed 
to be very compact and elaſtic. It is not immediately fixed 
to the bones of the jaws, but by the intervention of the peri- 
oſteum, with which it is perfectly united; and it is covered 

1 | PvE by 
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by a fine ſtrong even membrane, which ſticks very cloſe to 
the ſubſtance of the gums; and ſeems to be a continuation 


of that thin membrane which goes to the lips and checks, 
and of that which goes to the tongue. 

The arteries which go to the lips, cheeks, and gums, are 
eee of the external carorid, and chicfly of thoſe 
branches called maxillares externae et internae, © The veins are 
ramitications of the external jugular. 

The nerves of theſe parts come from the maxillaris ſupe- 
rior and inferior, which are branches of the fifth pair; and 
alſo from the portio dura of the auditory nerve, or ſympa- 
+ theticus minimus; the ramifications of which are ſpread in 
great numbers on all theſe parts, and communicate in a ſin- 

gular manner with the nerves of the fiſth pair in ſeveral 
places, as may be ſeen in the Deſcription of the Nerves. | 

The muſcles of the lips are commonly divided into com- 
mon and proper. 'The common muſcles are thoſe which end 
at the angles or commiſſures of the two lips; and thoſe are 
proper which are fixed in one lip only; which are again ſub- 
divided into the proper muſcles of the upper lip, and proper 
muſcles of the under lip. All theſe muſcles have particular 
names; ſome of them are taken from the peculiar conforma- 
tion of the muſcles, ſome from the inſertions or ſituation, 
and ſome from the uſes attributed to them, as has been al. 
ready deſcribed. | 

The muſcles may be enumerated in the following order ; 

Levator anguli oris ; levator labii ſuperioris alaeque naſi; 

depreſſor labii ſuperioris alaeque naſi; depreſſor anguli oris ; 

depreſſor labii inferioris; levator labii inferioris; buccinator; 
- Zygomaticus major, zy gomaticus minor, orbicularis oris. See 
Vol. I. 5 

The common muſcles of the lips either draw both corners 
of the mouth at once, or only one at a time, according to 
the different direction of their fibres. The proper muſcles 
pull the different parts of the lips in which they are inſerted. 

. The 
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The buccinators, in particular, may ſerve to move the food 


in maſtication. An entire treatiſe might be written on the 


almoſt innumerable combinations of the different motions of 
all theſe muſcles, according to the different paſſions, and ac- 
cording to the different poſtures in which a man may put his 
face. None are more affecting than thoſe produced by the 
cutanei alone, eſpecially in weeping. By their inſertions 


in the bone of the lower jaw, they draw up the lower part 


of the integuments of the neck, and thoſe of the breaſt next 
to theſe ; for they cannot move the jaw. In old people, and 
in thoſe who are very much emaciated, theſe muſcles may be 

perceived by the eye, under the chin, and on the neck. | 


$ 2. The Palate, Uvula, &c. 


Tux palate is that arch or cavity of the mouth, ſurrounded 
anteriorly by the alveolary edge and teeth of the upper jaw, 
and reaching from thence to the great opening of the pha- 
rynx. The arch is partly ſolid and immoveable, and partly 
ſoft and moveable. Lhe ſolid portion is that which is bound- 
ed by the teeth, being formed by the two oſſa maxillaria and 
two oſſa pa ati. The foft portion lies behind the other, and 


runs backward like a veil fixed to the edge of the oſſa palati, 


being formed partly by the common membrane of the whole 
arch, and partly by ſeveral muſcular faſciculi, &c. 
The membrane that covers all this cavity, is continued with 
the membrane of the nares, upon the inner ſurface of the 
pharynx. Ir is very thick ſet with ſmall glands, known under 
the name of palatine, the orifices of which are not ſo ſenſible 
as in the pharynx, and eſpecially in the rugae of its 
ſuperior portion, where Mr Heifter obſerved a conſiderable 


orifice, and a canal propertioned to that erifice, which he 


could efity. inflat with air om-ll ducts of the ſame kind 
With What has now been menu, way be ſuppoſed to lie 
along 
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along the middle line or raphe of the arch of the palate, and 
N along the alveolary edge, becauſe of ſome ſmall tubercles or 
; Points which appear there. . 
_ . This membrane, together with that of the poſterior nares, 
þ 8 by an uninterrupted continuation, the anterior and 
poſterior ſurface of the ſoft portion of the palate, or velum 
palati, ſo that the muſcular faſciculi of this portion lie in the 
duplicature of a glandular membrane. 
The velum or valvula palati, terminates below by a looſe 
floating edge, repreſenting an arch ſituated tranſverſely above 
the baſis or root of the tongue. The higheſt portion or top 
of this arch ſuſtains a ſmall, ſoft, and irregularly conical 
glandular body, fixed by its baſis to the arch, and its apex, 
which hangs down without adhering to any thing, is called 
uvula, | h 

On each ſide of the uvula there are two muſcular halt 
arches, called columnae ſepti palati, They are all joined to the 
uvula by their upper extremities, and diſpoſed in ſuch a man- 
ner as that the lower extremities of the two which lie on the 
| fame fide, are at a little diſtance from each other, and ſo as 
that one half arch is anterior, the other poſterior, an oblong 
_ triangular ſpace being left between them, the apex of which 
is turned toward the baſis of the uvula, | 

The two half arches on one ſide, by joining the like half 
arches on the other fide, form the entire arch of the edge of 
the ſeptum. The poſterior half arches run by their upper 
extremities, more directly toward the uvula than the anterior. 
The anterior half arches have a continuation with the ſides 
of the baſis of the tongue, and the poſterior with the ſides 
of the pharynx. At the lower part of the ſpace left between 
the lateral half arches on the ſame ſide, two glands are ſitu- 
ated, termed amygdalae, which ſhall be deſcribed hereafter, 
together with the glandular ſtructure of the uvula, among 
the other glands of the mouth, | 

| The 
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The half arches are chiefly made up of feveral flat de 


portions, almoſt in the lame manner with the body of the 


ſeptum. The membrane which covers them is thinner than 
the other parts of it towards the palate, pharynx, and tongue. 
Each | ortion is a diſtinct muſcle, the greateit part of which 
terminates by one extremity in the ſubſtance of the ſeptum 
and of the half arches, and 7 the other exiremity in 1 
different from thete. a 

As anatomiſts uſed formerly to aſcribe all theſe muſcles, as 
far as they knew them, to the uvula, without any regard to 
the ſeptum, they termed them in general either prery-/{a- 
phylini, or peri-ſlaphylini, The laſt part of theſe two com- 
pound words expreſſes the uvula: The firſt part of the firſt 
word is an abridgement of ptery-goides, and expreſſes the 
inſertion of theſe muſcles; but the firſt part of the ſecond 
word ſignifies no more than round, or about, &c. 

We might make uſe of the term per; Aaphylinus as 2 general 
denomination for the muſcles belonging to the ſeptum, and then 
add the other terms, of which theſe names have been made 
up by modern writers. But the reader will find it more a- 
greeable to uſe the names expreſſed in the treatiſe on the 
muſcles already deſcribed. 

Of the muſcles of the palate we have found the confiric- 
tores iſthmi, faucjum, palato phyryngei, tenſores palati, leva- 
tores palati, and azygos uvulae. | 

The ſeptum palati ſerves to conduct the lacrymal lymph, 
and that which is continually collected on the arch of the 
palate, into the pharynx. It ſerves for a valve to hinder 
what we {wallow, and eſpecially what we drink, fr om return- 
ing by the noſe. 
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93. The Tongue. | 


Tx tongue is a ſoft fleſhy body, which fills all that part of 
the cavity of the mouth that is ſurrounded by the alveolary 
border and teeth of the lower jaw, and extends ſtil] farther 
back All this ſpace is therefore in a manner the mould and 
meaſure of the length and breadth of the tongue, as well as 
of its thickneſs and figure. 

The tongue is divided into the baſis and point; the up- 
per and under ſides; and the lateral portions or edges. The 
baſis is the poſterior and thickeſt part; the point, the ante- 
rior and thinneſt part. The upper ſide is not quite flat, but 
a little convex, and divided into two lateral halves, by a ſhal- 
low depreſſed line, called linca /inguae mediana. The edges 
are thinner than the other parts, and a little rounded, as well 
as the point. {he lower fide reaches only from the middle 
of the tongue to the point. | 
I The tongue is principally compoſed of very ſoft fleſhy fi- 
bres, intermixed with a particular medullary ſubſtance, and 
diſpoſed in various manners. Many of theſe fibres are con- 
lined to the tongue without going any farther ; the reſt form 
ſeparate muſcles, which go out from it in different ways, and 
are inſerted in other parts. All the upper ſide of the tongue 
Is covered by a thick membrane of a papillary texture, upon 
which lies another very fine membrane like a kind of epi- 
dermis, which iikewiſe continued over the lower fide, but 
without papillae, Under the epicermis, on the ſurface of 
the tongue, we find the corpus mucoſum thicker but more 
moiſt than in other parts of the body. This diſpoſition 
ſeems neceſſary to protect the tender papillae, which are 
the organs of fle. In brute animals a perforated mucous 


net-work receive the PRO which are in a manner wrap- 
pee 
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Chap. I. 


ped up in capſules of this mucous body covered with the cu- 


ticle. 

Three ſorts of * may be e diſtinguiſhed | in the upper 
fide of the tongue; capitatae, ſemi-lenticulares, and villoſae. 
Thoſe of the firſt kind are the largeſt, and are of a lenticu- 
lar form, having round heads with ſhort ſtems. They lie on 
the baſis of the tongue in {mall ſu; erficial foſſulae. 

They have a ſmall depreſſion in the middle of their upper 
or convex fide, which opens into a mucous follicle, They 
occupy the whole ſurface of the baſis of the tongue, and 
they are fituated near each other in ſuch a manner as that 
the moſt anterior form an angle. They are glandular papil- 
lae, or ſmall ſalival or muciiaginous glands, of the ſame kind 


with thoſe that are to be deſcribed hereafter. 


We commonly obſerve about the middle of this part of 


the tongue a particular hole of different depths, the inner 
ſurface of which is entirely giandular, and filled with tinall 
papillae like thoſe of the firſt kind. It is called foramen cae- 
cum Morgagnu, as being ſirſt deſcribed by that author. It is 


nothing elſe than the meeting of excretory ducts of glands 


ſituated in the tongue, and which throw out a thick ſaliva. 

Ihe papillae of the ſecond kind, or ſemilenticulares, are 
ſmall orbicular eminences, only a little convex, their circular 
edges not being ſeparate from the ſurface of the tongue. 
When we examine them in a found tongue with a good mi- 
croſcope, we find their convex ſides full of ſmall holes or 
pores, like the end of a thimble. 

They lie chiefly in the middle and anterior portions of the 
tongue, and are ſometimes moſt viſible on the edges. They 
appear to be very ſmooth and poliſhed even to the naked eye, 
and they are often ſeen in living ſabje&ts * They ſoon loſe 
their conſiſtence after death, ſo that, by rubbing them ſeveral 
times, they may be drawn out in form of ſmall ſoft pyramids 
inclined to one ſide. e 
| The 
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The papillae of the third kind, or villoſae, are the ſmalleſt 
and moſt numerous. They fill the whole ſurface of the up- 
| per fide of the tongue, and even the interſtices between the 
other papillae. They would be more properly named papillae 
conicae than villaſae, from the figure which they appear to 
have when examined through a microſcope in clear water. 
They are naturally ſoftiſh, but they become extremely flaccid 
after death, ſo that by handling them they may be made ſhort 
and thick, whereas they are naturally long and ſmall. Ana- 
tomiſts conſider theſe as the extremities of the veſſels and 
nerves of the tongue. 
The fleſhy fibres of which the tongue is 3 and 
which go no further than the tongue, may be termed muſculi 
linguae interiores. The fibres theſe muſcles conſiſt of are of three 
general kinds; longitudinal, tranſverſe, and vertical; and each 
of theſe ſituations admits of different degrees of obliquity. 
The longitudinal fibres point to the baſis and apex of the 
tongue, and ſeem partly to be expanſions of the muſculi ſtylo- - 
gloſſi, hyo-gloſſi, genio-gloſſi, and lingualis. The vertical 
fibres ſeem likewiſe to be in part produced by theſe muſcles. 

Beſides theſe mixed productions, there is a diſtin& plane 
of longitudinal fibres, which run near the ſurface of the up- 
per ſide of the tongue, and a diſtinct tranſverſe plane under 
them. All theſe fibres are partly interwoven, one portion of 
them terminating at the two edges of the tongue, and the 
other at the baſis and point, without going to any other part; 
and they lie immediately above thoſe that beiong to the ge- 
nio-gloſſi. To diſcover all theſe different fibres, and their 
different degrees of direction, we need only cut the tongue 
longitudinally, after it has been boiled, »or long macerated in 
| ſtrong vinegar. 

The muſculi exteriores, are thoſe which by one extremity | 
make a part of the body of the tongue, and are fixed by the 
ether in ſome part without the tongue, Of theſe we com- 

| | monly 


chap. I. AND ITS APPENDAGES. & 169 


monly reckon three pairs; ſtylo-gloſſi, yo od, ral 
gloſſi. 


hyo:daei, ylo- hyoidaez, mo- Hyoiduei, flerno-hyoidaet. 


Wben either of the ſtylo-gloſſi acts, it turns the tongue 


toward the cheek, and forces the aliment between the upper 
and lower molares When they act jointly with the lateral 
portions of the ſuperior fleſhy plane of the tongue, they turn 
the tongue obliquely upward to the teeth of the upper jaw, 
and near the cheeks, as when we bring down any part of the 
food that may have ſtuck there after maſtication, When 
they act jointly with the lateral portions of the hyo- gloſſi, they 
turn the tongue downward between the lower teeth and the 
cheek. 

When all the parts of the hyo-gloſſi act together, they 
ſhorten the tongue. They likewite turn the point of the 

tongue between the teeth and the under lip, and make it 
paſs over that lip. The ſuperior fleſhy plane of the body of 
the tongue bends it upward toward the palate, and makes it 
paſs along and lick the upper lip. 

The tongue is fixed in the mouth, not only by muſcles, 
but alſo by ligaments, which are for the moit part mem- 
branous. The principal ligament is that called the fraenum, 
which is the prominent fold that appears firſt under the 
tongue when we raiſe it, with the mouth opened; and is no 
more than a continuation or looſe duplicature of that mem- 
brane which covers the inferior cavity of the mouth. It co- 
vers the curvature of the anterior portion of the genio-. gloſſi 
from the point of the tongue, almoſt as high as the middle 
interſtice between the lower dentes inciſorii. 

The other ligaments of the tongue are the ſmall membra- 
nous fold which runs along the middle of the convex ſide of 


the epiglottis to the * of the tongue, and the membranous 
| ru 


The muſcles which move the os hyoides win likewiſe a 
to the tongue. The names of theſe are, Mylo- hyoidaes, genio- 
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folds which cover the inferior half arches of the ſeptum pa- 
lati. Theſe three folds are continuations of the membrane 
which covers the neighbouring parts. The aponeurotic liga. 
ments of the ſtylo-gloſſus may be looked upon as true lateral 
ligaments of the tongue; and they adhere a little to the 
lower part of the muſculus pterygoidaeus internus, or ante- 
rior. 

The principal blood · veſſels of the tongue are thoſe that ap. 
pear ſo plainly on its lower ſurface on each fide of the frae. 
num; and they conſiſt of one artery and one vein, which 
accompany each other, and are called arteriae et venae ſublin- 
guales or raninae. The veins lie next the fraenum, and the 
- arteries on the other ſide of the veins. The arteries are rami 
of the ſecond internal or anterior branch of the external ca- 
rotid on each fide, and communicate with the firſt external 
or poſterior branch of the ſame carotid, &c. The veins are 
commonly rami of a branch of the external jugular vein, de- 
ſcribed among the other veins. 

We obſerve ſix nervous ropes to go very diſtinctiy to the baſis 
of the tongue, and to continue their courſe through its whole 
ſubſtance all the way to the point. Two of theſe ropes are 
rami of the inferior maxillary nerves, or of the third branch 
of the fifth pair ; other two are the nerves of the ninth pair; 
and the remaining two are ſmall portions, or the firſt branch- 
es of the eighth pair. 

The great lingual nerve on each ſide runs forward between 
the muſculus mylo-hyoidaeus and hyo- gloſſus, under the geni. 
gloſſus, and is diſtributed to the fleſhy fibres all the way to 
the point of the tongue, communicating by ſeveral ſmall fila- 
ments with the lingualis minor, and with the nerve from the 
eighth pair. For the other diſtributions of it, we refer to 


the deſcription of the nerves, 
The 2!) lingnal nerve on each ſide goes of 18 the 


maxillaris inferior, ſometimes at, and ſometimes before, its 
paſſage 
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paſſage between the pterygoid muſcles, Afterwards, ſepa- 
rating more and more from the trunk, it paſſes under the la- 
teral part of the tongue, over the ſublingual gland; of which 


| | hereafter. It ſupplies the neareſt parts of the tongue as it 


paſſes; and then entering its ſubſtance, terminates at the 
point, having ſent a great number of filaments to the papil- 
lary membrane. It communicates, as has been ſaid, with the 
lingualis major, and with the nerve from the eighth pair. 
This lingual nerve, a little after it leaves the maxillaris in- 
ferior, receives the chorda tympani, which was formerly 
mentioned in deſcribing the ear. 

This ſmall nervous rope has been looked upon by anato- 
miſts as a kind of ſmall recurrent of the nervus lingualis; 
but as, in ſome ſubjects, it appears to make ſimply an acute 
angle with the lingual nerve, and as this lingual nerve is 
ſomething larger after this angle, it ought rather to be belie- 
ved to come from the tympanum, and to unite with the lin- 
gual nerve, than to arife from this nerve, and run up to the 
tympanum. In ſome ſubjects, the union of this nerve with 
the lingualis is in a manner plexiform, and very difficult to be 
unfolded. 1 

The lingual nerve of the eighth pair, which is its firſt 
branch, runs, firſt of all, on the inſide of the digaſtric muicle 
of the lower jaw, and ſupplies the gerio-hyoidaei, the neigh- 
bouring muſcles of the baſis of the tongue, and thoſe of the 
pharynx. Afterwards, it ſends out the ramifications, and 


forms the communications deſcribed in the hiitory of the 


nerves; and, laſtly, goes to the lower part of the tongue, 
where it communicates with the lingual ramus of the fifth 
pair, and with the lingual ramus of the ninth. 

The tongue is the organ of that ſenſe called the 7, and, 
by certain experiments, it appears that the power of taſte is 
exerciſed by the tongue chiefly, although it is not confined to 


che tongue alone. For, on whatever part of the mouth, pa- 
| ; : | late, 
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late, or r cheeks, we aoply a ſapid body, x we do not perceive the 
ſenſe of pain, but of taſte; and from ſome bodies, as arum, 
pepper, &c. the ſenſation produced will be ſtronger and more 
diſtinct in theſe parts than any where elſe. That ſenſation which 
is ſometimes excited j in the ſtomach, oeſophagus, and fauces, 
by the regurgitation of the aliments, ſeems alſo to belong to 
the tongue, to which the ſapid vapours are ſent back, uncom- 
monly acrid and penetrating 3 and even that ſenſe which is 
| ſometimes occalioned in the itomach, octophagus, and fauces, 
from a riſing of the alimeuts, ſcems alio to be owing to the 
| tongue, to which the taitcable vapours are conveyed, | 
The papillae of the tongue, which are larger and ſofter 
than thoſe of the ſkin, and perpetually moiit, perform 
the office of touch more. exquiſitely than the ſmall and 
i dry Cutaneous papillae. the paniilae of the tongue beirg 
raiſed a lutle protuberant to perform the office of talte, are 
ed in By particular manner by ſalts diſſolved in water, er 
faliva, and applied agaluſt their tips or ſuminits; which eing 
diitinguiſhed by the mind, and referred to certain clatles, are 
1 called tales, cuhier tour, Iweet, acerb, bitter, ſaline, urinous, 
N | ſpirituous, aroitlatic, or puugent and acrid, in ſipid, putrid, and 
| others reſulting pariiy frow pure lalts, and in part from an 
interinixture ot the ſubtile, animal, or vegetable oils, variouſly 
ein and changing cach other. 
Does the diverſity of taſtes ariſe from the Arge ſi. 
| gures which are natural to ſalts? Is the cubical figure of ſea- 
ſalt the reaſon of its having a different taſte from nitre that is 
priſmatical, or from other ſalts of a different form? we an- 
ſwer, that this does not ſeem probable ; for, even taſteleſs cryſ. 
tals have their particular configurations; and the taſte ariſing 
from very different ſalts, and differently qualified objects of 
this ſenſe, are too mach alike each other, and at the ſame 
time too inconſtant or changeable, to allow ſuch a- theory; 
as, for example, in nitre. The mechanical reaſon, therefore, 
| f 
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4. 


of the diverſity of taſtes, ſeems to reſide in the intrinſic 85 
bric of the elements of lol bodies, which do not fall under 
the ſcrutiny of our ſenſes. 

But the nature or diſpoſition of the covering with _ 
the papillae are clothed, together with that of the juices, and 
of the aliments todged in the ſtomach, have a conſiderable 
ſhare in determining the ſenfe of taſte ; inſomuch, that the 
ſame flavour does not equally pleaſe or affect the organ in all 
ages alike, nor in perſons of all temperaments ; ; nor even 
in the ſame perſon at different times, and in different ſtates 
of health or diſeaſe. In general, whatever contains leſs ſalt 
than the ſaliva itſelf ſeems infipid. 

The ſpirituous parts, more eſpecially of vegetables, either 


penetrate into the papillae themſelves, or elſe are abſorbed 


by the adjacent villi of the tongue; as appears from the ſpeedy 
reſtitution of the ſtrength by vinous, or aromatic liquors, 
For this reſtitution takes place even before they are received 
into the ſtomach. 

Nature deſigned the difference of taſtes to be felt by the 
tongue, that we might know and diſtinguiſh ſuch foods as 


are moſt ſalutary ; for, in general, there is not any one kind 


of wholeſome aliment that is of a diſagreeable taſte ; nor are 


there any ill taſted ſubſtances that are fit for our nouriſh- 
ment. By exceſs, indeed, the moſt wholeſome food becomes 
prejudicial. Nature has invited us to take neceflary food, as 


well by the pain called hunger, as by the pleaſure ariſing 
from the ſenſe of taſte. But brute animals, who have not, 


like us, the advantage of learning from each other by in- 


ſtruction, have the faculty of diſtinguiſhing flavours more 
accurately, by which they are admoniſhed cautiouſly to avoid 


' poiſonous or unwholeſome food; and therefore it is that, 


in herbivorous cattle, to which a great diverſity. of noxious 


Plants is offered among their food, the tongue is of a more 
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exquiſite texture, 3 furniſhed with larger and longer papil- 


lac than in man, to whom they are leſs neceſſary. 

The tongue is likewiſe one of the principal inſtruments of 
ſpeech, and of the articulation of the voice. Riolan, in his 
Anthropographia, mentions a child of five years of age, who, 


though he had loſt his tongue by the ſmall-pox, but not the 


uvula, continued ſtill to ſpeak almoſt as diſtinctly as before. 
Probably the baſis of the tongue ſtill remained. M. de Juſ- 
ſieu has publiſhed an obſervation in the Memoirs of the Royal 
Academy concerning a little girl who could ſpeak though 


The was born without a tongue; in room of which there was 


only a kind of ſmall tubercle. 
The tongue ſerves alſo to collect all the morſels which we 


chew; to turn them in different manners, and to different 
parts of the mouth; and to rub off whatever ſticks to the pa- 


late; and it is uſeful in ſpitting, ſucking, &c. It bears a 
great part in deglutition, being aſſiſted by the digaftric muſ- 
cles; which, by contracting at the ſame time that the other 
muſcles preſs the lower jaw againſt the upper, raiſe the os 
hyoides, and fix it at a convenient height; that the ſtylo- 
gloſſi and hyo-gloffi may make the baſis of the tongue bear 
back upon the morſel which is to be ſwallowed, and ſo force 


it into the pharynx; ; the portions of which, that are at that 


time immediately above the morſel, inſtantly contract, and 
\ ola it into the oeſophagus. 


6 4. The Larynx. 


T xx larynx forms the protuberance in the upper and an- 


| rerior Part of the neck, called commonly pomum Ado mi. This 


is ie larger and more prominent in men than in women 
It conſiſts chiefly of five cart ilages; the names of which. 


are theſe: Cart ilago-thyroides, nich is the anterior aud 


. ze viagra the OE; agd Outs of the reſt; two 
1 | 5 „ F arytenoides, 
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arytenoides, the poſterior and ſmalleſt ; and the epiglottis, 
which is above all the reſt. "Theſe cartilages are connected 
together by ligaments, and they have likewile muſcles, glands, 
membranes, &c. belonging to them. 

Cartilago thyroidaea, The cartilago thyroidaca is large and 
broad, and folded in ſuch a manner as to have a longitudinal 
convexity on the foreſide, and two lateral portions, which 
may be termed alae. The upper part of its anterior middle 
portion is formed into an angular notch ; the upper edge of 
each ala makes an arch; and, together with the middle 
notch, theſe two edges reſemble the upPar part of an ace of 


hearts in playing cards. | 

The lower edge of each ala is more even, aud the poſterior 
edges of both are very ſmooth, being lengthened out, both a- 
bove and below, by apophyles, which we name the cornua of 
the thyroid cartilage. I he luperior apophyſes are longer than 


the inferior, and the extremities of all the four are rounded 


like ſmall heads, which in the inferior apophyſes have a ſhi- 
ning ſurface on the inſide, reſembling an articular eminence. 
On the outlide of each ala, near the edge, is a prominent 
oblique line, which runs from behind forward. The upper 
extremity of this line is near the ſuperior apophyſis or cornu . 


and both that and the lower extremity end in a ſmall creat 


lity, the loweſt being often the moſt conſiderable. Theſe. tu- 


beroſities ſerve for the inſertion of muſcles and ligaments. 
The infide of the alac and the convex fide of the anterior 
portion are very Uhiform ; and this cartilage oflifies gradu- 
ally in old age. PS OS. 
Cartilage cricoides, The cricoid cartilage reſembles a kind 
of thick, irregular ring, very broad on one fide, and Narrow 
on the other; or it may be compared to a ſmall portion of a 


thick tube, cut horizontally at one end, and very obliquely. at 


the other; and lt is diſtinguiſhed. into a baſis and top, into an 
anterior, polterior, and two lateral __ The baſis is almoſt 


horiz on- 
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horizontal when we ſtand; and to this the aſpera arteria is 
connected; ſo that the cricoides may be en upon as the 
upper extremity of the trachea. 

The poſterior portion of the cricoides is larger 5 the 


reſt; and its poſterior or convex ſide is divided by a longitu- 


dinal eminence, or prominent line, into two diſtinct ſurfaces, 
for the inſertion of muſcles. The top is gently ſloped above 
this prominent line; and terminates on each ſide by a kind 
of obtuſe angle, formed between it and the oblique edge of 


each lateral portion of this cartilage, At the upper part of 
each of theſe angles, e is a very ſmooth articular ſurface, | 
gently CONVEX. 


The whole poſterior fide is diſtinguiſhed into two berg 
portions by two prominent lines, each of which runs down 
almoſt i in a ſtraight direction from the articular lurface at the 
top, a little below the middle of this ſide, where it terminates 


in another articular line a little concave; and near theſe four 
articular ſurfaces there are ſmall tubercles. The two ſuperior 


ſurfaces are for the articulation of the cartilagines arytenoi- 


dacae, and the two inferior for the articulation of the inferior 


cornua or appendices of the cartilago thyroides. 
Cartilagines argtenoidaeae. The cartilagines arytenoidacac 


are two ſmall, equal, ſimilar cartilages, which, joined roge- 
ther, reſemble the ſpout of an ewer; and they are ſituated 


on the top of the cricoides. In each, we may conſider the 
baſis; cornua; two ſides, one poſterior and concave, the o- 
ther anterior and convex; and two edges, one internal, the 
other external, which is very oblique. The baſes are broad 


and thick; and have each a concave articular furface, * 


which they are Joined to the cricoides. ED | 
The cornua are bent backward, and a little toward 3 o- 
bs In ſome ſubjects they are very looſe, appearing like 
3 and eaßly ſeparable from the reſt, Between 


/ 


their 
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their inaer edges they form a kind of fiſſure, and their outer 


oblique edges each terminate by a thick prominent angle. 


Epiglottis, The epiglottis is an elaſtic cartilage, ſomewhat” 


of the figure of the tongue, narrow and thick at the lower 
part, thin and flightly rounded at the upper part, gently con- 


vex on the foreſide, and concave on the back-fide. It is ſitu- 
ated above the anterior or convex portion of the cartila- 


go thyroides; and its lower extremity is tied by a ſhort, 
broad, and very ſtrong ligament, to the middle notch in the 
upper edge of that cartilage. It is perforated by a great 
number of ſmall holes, which are hid by the membranes 
that cover its two ſides. | 

Ligaments of the larynx. The cartilago thyroides is con- 


nected to the cricoides by ſeveral ſhort ſtrong ligaments, 
round the articulations of the two inferior. cornua with the 


lateral articular ſurfaces of the cricoides. The apices of the 


ſuperior cornua are fixed to the poſterior extremities of the 
great cornua of the os hyoides, by ſlender round ligaments, 


about a quarter of an inch in length. 


In the middle of each of theſe ligaments, we. often meet 


with a ſmall cartilage of an oval figure, and much thick- 
er than the ligaments. The thyroides is likewiſe connected 
to the os hyoides by a fhort, broad, ſtrong ligament; one end 


of which is inſerted in the ſuperior [notch of the cartilage, 
and the other in the lower edge of the bafis of the bone. It 


has alſo two ligaments at the middle of the concave fide” 
which belong to the arytenoidaeae. 


The cricoides is tied to the lower part of the thyroides by 
a ſtrong ligament; and by the ligaments already mentioned, 
to the inferior cornua of that cartilage. Its baſis is fixed to 


the firſt cartilaginous ring of the trachea arteria, by a liga- 
ment exactly like thoſe by which the other rings are con- 
netted together; z and the melpbranous or poſterior portion of 
the 
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the trachea i is likewiſe fixed to the E part of the baſi 


of the cricoides. 
| Ghttis, The cartilagines arytenoidaeae are connected to 


the cricoides by ligaments, which ſurround their articulations 


with the top of that cartilage. Anteriorly the baſis of each 
arytenoides i is fixed to one end of a ligamentary cord, which, | 


by its other end, is inſerted about the middle of the concave 
fide of the anterior portion of the thyroides. At their inſer- 
tions in the thyroides, theſe two ligaments touch each other; 
but a ſmail ſpace is left between them, where they are fixed 
in the two arytenoides; and they ſeem likewiſe to have a 
ſmall adheſion to the top of the cricoides. This is what is 
called the glottis. | 

Under theſe two ligamentary cords there are two others 
which run likewiſe from behind forward. The interſtice be- 
tween the ſuperior and inferior cords on each ſide form a 
tranſverſe fiſſure, which is the opening of a ſmall membra- 
nous bag, the bottom of which is turned outward, that is, 
toward the ala of the thyroides. Theſe two ſacculi are the 
ventricles mentioned by the antients, and reſtored by M. 
Morgagni, who has given an excellent deſeription of them. 
They are chiefly formed by a continuation of the internal 


| membrane of the larynx, and the inner ſurface of their bot- 


tom ſometimes appears to be glandular. 
On the anterior ſurface of the arytenoid cartilages, there 
is a ſmall depreſſion between the baſis and the convex upper 


part. This depreſſion is filled by a glandular body, which 
not only covers the anterior ſurface of each arytenoides, but 


js likewiſe extended forward from the baſis over the poſte- 
rior extremity of the neighbouring ligamentary cord. They 
are larger and more ſenſible in ſome ſubjects than in others; 
and they are covered by the membrane which lines the 


neighbouring parts. Theſe glands were diſcovered by M. 


Morgagni. 
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The two ligaments which, connect the epiglottis to the 


notch of the thyroid cartilage, and to the baſis of the os 


hyoides, and a third, which ties the baſis of the os hyoides to 

the notch of the thyroides, form a triangular ſpace filled with. 

2 cellular or fatty ſubſtance, and with ſmall glands, | 
The epiglottis has likewiſe two lateral ligaments, by which. 


it is connected to the arytenoides all the way to their points 


or cornua. It has allo a membranous ligament, which, run- 
ning along the middle of its anterior or concave ſide, ties it 
to the root or baſis of the tongue. This ligament is only a 
duplicature of the membrane which covers the epiglottis, 
continued to the neighbouring parts. Laſtly, there are two 
lateral membranous ligaments belonging to it, fixed near the 
glandular bodies called amygda/ae. 

Ihe epiglotris is not only perforated by the regular holes 
already mentioned, but has likewiſe a great number of {mall 
irregular tiflures and breaks, which are ſo many different la- 
cunae ſituated between its two membranes, and filled with 
ſmall glands, the excretory oritices of which are chiefly on the 
back-lide of this cartilage. T9 | 

Muſcles of the larynx. The larynx gives inſertion to a 
great number of muſcles, which may be divided into com- 
men, proper, and collateral. The common muſcles, accor- 
dipg to the general acceptation of that term, are all thoſe 
that move the whole body of the larynx, one extremity of 
them being inſerted in other parts; and theſe are reckoned 
to be four in number, two for each fide, viz, ſterno-thyroi- 
daei, thyro-hyoidaei or hyo-thyroidaei. 

The proper muicles are thoſe inſerted wholly in the la- 
rynx, and which move the cartilages ſeparately. Theſe have 
been divided in various manners, but may be all reduced to 


the following pairs: Crico-thyroidaei; crico-arytenoidaci la- 


terales; crico. arytenoidaei poſteriores; ; thyro-arytenoidaet z 
arytenoidaei; thyro-epiglottici ; aryteno-epiglottici. 


By 
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. By the collateral muſcles, is underſtood thoſe which are in. 
ſerted by one portion in the larynx, without appearing to 
contribute any thing to its motions. Of this kird are the 

thyro-pharyngaei, crico-pharyngaei „ &c. 

Ihe larynx may likewiſe be moved by muſcles which are 
not immediately inſerted in it, but are wholly in other parts. 

Such are the mylo-hyoidaei, genio-hyoidaci, ſtylo-hyoidaei, 

| omo-hyoidaei, ſterno-hyoidaei, and eſpecially the digaſtrici of 

the lower jaw, by reaſon of their particular adhefion to the 
os hyoides. It is likewiſe probable, that thoſe muſcles of the 

1 pharynx, which are inſerted in the baſis cranii, may, in cer- 

_ tain circumſtances, move the larynx in ſome ſmall degree. 

The blood veſſels of the larynx, &c. are the arteriae and ve- 

nae, thyroideae, ſuperiores, and inferiores. The nerves are 

the ſuperior and inferior laryngeals, which are branches of 
the eighth pair. 

Der. The larynx ſerves particularly to Amt and let out 

the air in reſpiration; and the ſolidity of the pieces of 

which it is compoſed, hinders not only external objects, but 
alſo any hard thing which we {wallow, from difordering this 
paſſage. The glottis being a narrow flit, modifies the air 
which we breathe; and as it is very eaſily dilated and con- 
tracted, it forms the different tones of the voice, chiefly by 

means of the different muſcles inſerted in the cartilagines a- 7 

rytenoidaeae, to which the other muſcles of the larynx, both 
proper and common, are aſſiſtants. | | 
The whole larynx is likewiſe of uſe in deglutition, as has 

been already obſerved, by means of its connection with the 
dos hyoides, to which the digaſtric muſcles of the lower jaw 

- adhere; which muſcles raiſe the larynx, together with the os 

hyoides, every time we ſwallow. 

The facility of varying and changing the tone of the voice 
depends on the flexibility of the cartilages of the larynx, and 
| decreaſes in proportion as we advance in age; becauſe theſ⸗ 
cartilages 
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cartilages gradually harden and oſſify, though not equally 
ſoon in all perſons: And this change happens not only in 
the cartilago thyroides, but alfo to the cricoides-and "OD 
noides. 1 

The muſculi ſterno-thyroidaei ſerve in general to pull 
down the thyroid cartilage, and the whole larynx along with 
jt, They may likewiſe aſſiſt the ſterno-hyoidaei in its action, 
and compreſs the thyroid gland; of which hereafter. The 
thyro-hyoidaci may, as occaſion requires, either draw up the 
larynx toward the os hyoides, or draw that bone downward 
toward the cartilago-thyroides. 

It is difficult to determine the uſe of the crico-thyroidaei 
from their ſituation. They may either pull the cricoides ob- 
liquely backward, or the thyroides obliquely forward; and 
by this action the inferior cornua of the thyroides, and ſmall 
articular ſurfaces of the cricoides, muſt flide upon each 
other. | 

Both the lateral and poſterior crico-arytenoidaei may ſe- 
parate the arytenoid cartilages, and thereby open or dilate 
the glottis; but they do not both perform this action in the 
ſame manner. The lateral muſcles ſeparate theſe cartilages 
obliquely forward, and at the ſame time looſen or relax the 
fides of the glottis ; but the poſterior muſcles ſeparate them 
obliquely backward, and at the ſame time ftretch or extend 


the ſides of the glottis ; and when both muſcles act equally, _ 


they ſeparate the cartilages directly. 

The thyro-arytenoidaei acting together, draw both the a- 
rytenoid cartilages forward, and conſequently looſen the glot- 
tis, and render it capable of the ſmalleſt quaverings of the 
voice. They may likewiſe probably compreſs the lateral 
ſinuſes or ventricles of the larynx, and alſo the arytenoid 

glands. | | 
The arytenoidaei bring the arytenoid cartilages cloſe toge- 
ther, and 2 them againſt each other; and when the car- 
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tilages are in this ſituation, they may at the ſame time be ir 
clined cither forward by the thyro-arytenoidaei, or backward, 

by the crico-arytenoidaci poſteriores. By this means the 
glottis, when ſhut, may be either relaxed or tenſe; and in 
this laſt caſe it is entirely ſhut, as when we hold in our breath 
in ſtraining: But of this more in another place. 
The general uſe of the epiglottis is to cover the glottis like 
a pent houſe, and thereby hinder any thing from falling inte 
it when we eat or drink; and for this purpoſe it is depreſſed 
in the manner that ſhall be ſhewn hereafter, It ſerves like- 
wiſe to hinder the air which we inſpire from ruſhing directiy 
upon the glottis; but, by ſplitting it, as it were, obliges it to 
enter by the ſides, or in an oblique courſe. The muſcles of 
the epiglottis do not appear to be abſolutely neceflary for 
rhat cartilage; for in deglutition it may be ſufficiently de- 
preſſed by the baſis of the tongue, and it may raiſe itſelf by 
its own elaſticity. The thyro. epiglottici and aryteno- epiglot- 
tici may ſerve to ſhut any lateral openings that might remain 
when the epiglottis is depreſſed by the baſis of the tongue; 
and the hyo- epiglottici may pull it a little forward in ſtrong 
reſpirations, as in ſighing, yawning, &c. | | 
Naoice and Speech. The larynx is the principal organ of the 
voice; for that being injured, the air paſſes through the 
windpipe without yielding any ſound. | 
All the cartilages of the larynx are connected by various 

* Pe and ligaments, with a certain degree of firmneſs, to 

= | the adjacent parts; and yet ſo that the whole is eaſily move- 

| Able together, as are alſo its ſeveral parts upon each other. 
We ſhall now conſider what action the air produces, when 


J it is driven from the lungs in exſpiration through the trachea 
into the larynx, and zhrough the glottis into the mouth. 
The conſequences or effects of this are, voice, ſpeech, and 
= . finging. The voice, indeed, is only formed, when the air is 
| | Apelled with ſo great a velocity through the ma glot- 


tis, that it ſplits or makes a collfion upon the ligaments of 
the glottis, ſo as to put the larynx into a tremor, which tre- 
mor is returned, and continued or increaſed by the elaſticity 
of theſe parts. From the conjun& trembling of the liga- 
ments and cartilages of the larynx, a found is produced which 
we call the voice. It is different in diflerent animals, and de- 
pends entirely on the form and ſtructure of the larynx and 
glottis. When a trembling is not excited, the exſpired air 
cauſes a whiſper. 

The ſtrength of the voice is proportional to the quantity 
of air blown out, together with the narrownels of the glottis; 
and, therefore, a large pair of lungs eaſily dilatable, an am- 
ple cartilaginous and elaſtic larynx and windpipe, a free echo 
of the noſtrils, and a powerful exſpiration, all conduce to this 
effect. But acute and grave tones of the voice, we obſerve 
to ariſe from various cauſes; the former proceeds from a 
tenſion and narrowneſs of the glottis, and the latter from a 
relaxation . and expanſion of it. In the former, a greater 
number of atrial undulations are ſplit in the ſame time upon 
the ligaments of the glottis, whence the tremors excited in 
the ſame time are more numerous; but when the glottis is 
dilated, the contrary of all this follows. And moreover, 
from the greater tention of the ligaments, the tremors become 


more numerous from the ſame ſtroke; therefore, to produce. 


an acute and ſhrill voice, the whole larynx is drawn upwards. 
and forwards, and fo much the more as the voice is requir- 
ed to be ſharper, inſomuch that the head itſelf is inclined 
backwards, by which the powers of the .ulcles clevating the 


larynx are rendered more full and effectual. The truth of | 


this is confirmed by applying the fingers to the larynx when 
it forms an acute found ; for then, to raiſe the voice an oc- 
tave, you will eaſily perceive it to aſcend near half an inch. 
It is alſo confirmed by comparative anatomy, which diſcovers 
the narroweſt glottis and the cloſeſt approximation of carti- 


lages 
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lages in ſinging birds, but an ample or broad glottis in hoarſe 
animals, and ſuch as bellow or bleat. We obſerve the ſame 
fact in whiſtling, where the voice becomes manifeſtly more 
acute by a contraction or narrowneſs at the mouth: Alſo in 
muſical inſtruments, in which a narrowneſs of the mouth, 
with a celerity of the wind blown out, are the cauſes of an 
acute or ſhrill tone. 

Gravity. of the voice, on the contrary, follows from a de- 
preſſion of the larynx by the cauſes already deſcribed; to 


which add a broad glottis and a very ample larynx. This is 


evident to the, touch of the finger applied to the larynx when 
a perſon ſings, by which the deſcent of it is manifeſtly per- 
ceived to be about an inch for every octave: Hence the voice 
of males is more grave ; and hence the loweſt degrees of the 


voice degenerate into a muteneſs or whiſpering, 


Is the whole difference of tone owing to the length of the 
ligaments of the glottis, which is augmented when the ſcuti- 
form cartilage is drawn forward, and the arytenoid ones 
backward ? are acute tones produced in proportion as the li- 


a gaments are ſtretched, and thus vibrating with great celeri- 
ty? This has been confirmed by repeated experiments; ; and 
ſome late anatomiſts have obſerved, that, when the cords or : 
| ligaments of the glottis are tenſe, the peculiar voice of every 


kind of animal is produced by blowing air into its larynx : 


That this voice was more acute as the ligaments were more 


tenſe, and more grave as they were flackened ; that, by ſhut- 
ting the whole ligament, the voice was ſuppreſſed ; by ſhut- 
ting the half, the voice was rendered an octave higher; by 
ſhutting a third part, a fifth higher, &c. There are not 
wanting, however, doubts concerning this new theory, ari- 


ſing from the cartilaginous and bony ſtructure of the glottis 
of birds, which of conſequence muſt be immoveable, and not 


extenſible z from the voice moſt certainly becoming more a- 


cute, it in whiſtling, from the mere contraction of the lips; 
4 from 
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from the example of women, in which the larynx is ſofter, 
but the volce more acute, than in men ; from experiments 
which ſhew, that more acute ſounds are produced by bring- 
ing the ligaments of the glottis nearer into contact with each 
other ; from the perfect want of machines, by which the liga- 
ments can be ſtretched, and the ſcutiform cartilage brought 
forward from the annular one. But, ſince it appears from expe- 
riments, that a tenſion of the ligaments ſuffices for producing 
acute ſounds, without the contraction of the glottis, we may be- 
lieve that the different tenſion of the glottis contributes more 
to the diverſity of voice than the different diameter of it. 

Singing is when the voice, modulated through various de- 
grees of acuteneſs and gravity, 1s expelled through the la- 
rynx, while it is trembling and ſuſpended between two con- 
trary powers; and herein lies the principal difference between 
the chanting of ſimple notes and the expreſſion of words. 
Hence ſinging appears to be a laborious action, on account 
of the continual contractions of the muſcles, which keep the 
larynx at an equilibrium; and hence it is that ſinging makes 
a perſon hot; becauſe, in acute tones, the narrower glottis 
much retards the exipiration, while at the ſame time a great 
deal of air is required to give ſtrength to the voice; to which, 
again, deep inſpirations are neceflary, Hence likewiſe the 
trachea grows dry, from the quicker paſſage or current of air; 
to prevent which, a great deal of mucus is required; and 
therefore great numbers of mucous receptacles are found in 
the larynx ; among which the ventricles before deſcribed 
ought ſurely to be numbered. 

Speech is performed by the larynx at reſt, or r held | in the 
fame place, with tones of voice differing but little in acute= 
neſs and gravity ; bat then the voice is variouſly changed or 
modulated by the organs of the mouth. Singing has a vari- 


ation in the tone or cadence of the voice, together with a 
modulation 
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modulation of it by the organs of the mouth at the ſame 
time. 


All ſpeech is reducible to the pronunciation of letters, 


are alike all the world over. Of theſe, ſome are called 


vocbcle, which are made by an expreſſion of the voice, 
without any application of the tongue to certain parts 
of the mouth. But conſonants are formed by a colliſion 
of the tongue againſt certain parts of the mouth, lips, 
und teeth. But, to be more particular in theſe matters 
is beyond our purpoſe, which does not permit us to ex- 
patiate upon the beautiful art of pronunciation. That 
art, as an extraordinary inſtance of mechanical knowledge, 
has ſo accurately determined all the corporeal cauſes con- 
curring to each letter, that, by inſpection only, with the 


aſſiſtance of touch, letters pronounced are underſtood with. 


out hearing them; and the attentive perſon is thereby 
taught to imitate the ſame ſpeech by a like uſe of the organs, 


9d 5. The Pharynx. 


Tae pharynx is a muſcular and glandular bag; the outer 
Farface of which is cloſely joined to the inner ſurface of all 
that ſpace which 1s at the bottom of the mouth, behind the 
poſterior nares, uvula, and larynx, and which reaches from 
the cuneiform proceſs of the os occipitis all the way to the 

oeſophagus, which is a continuation of the pharynx. This 
ſpace is bounded poſteriorly by the muſcles which cover the 
bodies of the firſt vertebrae of the neck, and laterally by the 
ſuperior portions of both the internal jugular veins and of 


both the internal and carotid arteries, by the ſpinal apophyſes 


of the os ſphenoides, by the extremities of the apophyſes pe- 
troſae, by the os ſphenoides immediately above the internal 
alae of the apophyſes pterygoides, and by the en 
188 of both pterygoid muſcles. 


From 


1: 
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| From tlieſe limits and adheſions of the pharynx we may 

nearly determine its figure. It may be compared to the 
wide part of a covered funnel, of which the oeſophagus 
is the narrow part or tube; or it may be called the broad endl 
of the ceſophagus, that and the pharynx taken together being 
compared to a trumpet. 'The pharynx may be divided into 
three parts; one ſuperior, which is the arch of the pharynx; 
one middle, which is the body or great cavity; and one infe- 
rior, Which is the bottom, narrow portion, or ſphincter. We 
are likewiſe to obſerve it in three openings ; that of the arch, 
toward the nares ; that of the body, toward the mouth; and 
that of the bottom, toward the octophagus. | 

The arch is the broadeſt part ot the pharynx ; and ends 
on each ſide in an angle or point, toward the jugular foſſulae 
"ef the baſis cranii, Afterwards the great cavity contracts a 
little toward the ſides, all its other dimenſions continuing 
the ſame; and behind the larynx it is again enlarged on each 
fide, a very ſmall ſpace being left between it and the cricoid 
cartilage. The extremity of the lower portion is very 
narrow, and joins the baſis of the cartilage juſt named. 

The pharynx conſiſts partly of ſeveral diſtinct flethy por- 
tions, which are looked upon as ſo many different muſcles 
ſo diſpoſed as to form a large cavity; and partly of a mem- 

brane which lines the inner ſurface of this whole cavity, and 
is a continuation of that of the nares and palate. 

This membrane is wholly glandular; and it is thicker on 
the ſuperior and middle portions of the pharynx than on the 
bottom or lower portion. Immediately above the firſt ver- 
tebra it forms ſeveral longitudinal rugae very thick, deep, and 
ſhort; and we generally find therein a collection of mutus 
in dead bodies. In the great cavity there are no rugae, the 
membrane adhering, both there and in the upper part, very 
cloſely to the muſcles. At the lower part, where it is thin- 
neſt, it covers likewiſe the poſterior part of the larynx; and 
| is 
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is very looſe, and formed into irregular folds. It runs in 3 
little on each fide between the edges of the pharynx. 


Muſcles of the pharynx. Though almoſt all the muſcular or 


Hleſhy portions of which the pharynx is compoſed concur in 


the formation of one continued bag or receptacle, they are 
nevertheleſs very diſtinguiſhable from each other, not only 
by their different inſertions, from which they have been de- 
nominated, but alſo by the different directions of their fibres, 
They may be looked upon as three digaſtric muſcles; the 
middle tendons of which lie backward in one longitudinal 


line, which in ſome ſubjects appears plainly like a linea alba. 


The loweſt of the muſcular fibres make a complete circle 


| backward between the two ſides of the baſis of the cartilago 


cricoides, This circle is the beginning of the oefophagus, 
and has been thought by ſome to form a diſtin& muſcle call. 
ed oeſephagus. Beſides the muſcles which form the body of 
the pharynx, there are ſeveral other ſmall ones connected 
with it; but of theſe ſufficient deſcriptions have been already 


— in a former part of the work. 


The particular uſes of theſe muſcles are very difficult to be 
3 It is certain that thoſe of the middle and lower 


portions of the pharynx ſerve chiefly for deglutition. Thoſe 
of the upper portion, and ſome of thoſe of the middle por- 


tion, may, among other functions, be uſeful in modifying 


the voice, . to the opinion of M. Santorini. 


2 6. "90 Salival Glands, c. 


By faliva we mean in PRES that fluid by: which the 
mouth and tongue are continually moiſtened in their natural 
ſtate. This fluid is chiefly ſupplied by glands, called, for 
that reaſon, gl/andulae ſalivales, of which they commonly rec- 
kon three pairs, two parotides, two maxillares, and two ſub- 
Lnguales. Theſe are indeed the largeſt, and they furpiſh 

| the 


— 


glandula thyroidaca. 
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the greateſt quantities of ſaliva; but ebe are a great number 


of other leſſer glands of the can kind, which may be rec- 
koned aſſiſtants or ſubſtitutes to the former. All theſe may 
be termed ſalival glands, and they may be enumerated in the 
following manner: Glandulae parotides, glandulae maxilla- 
res, glandulae ſublinguales, glandulae molares, glandulae buc- 
cales, glandulae labiales, glandulae linguales, amygdalae, glan- 
dulae palatinae, glandulae uvulares, glandulae ng 

The parotides are two large, whitiſh glands, irregularly ob- 
long and protuberant, ſituated on each fide, between the ex- 
ternal ear and the poſterior or aſcending ramus of the lower 


jaw, and lying on ſome part of the neighbouring maſſeter 


muſcle. The ſuperior portion of this gland lies before the 
cartilaginous meatus of the ear, and touches the apophyſis 
zygomatica of the os temporis; and it is extended forward 
and backward under the lobe of the ear, as far as the maſtoid 
apophyſis. | 

From the anterior and ſuperior portion. of this gland, a- 
white membranous duct or canal is produced by the union of 
a great number of {mall tubes repreſenting ſo many roots. 
This duct runs obliquely forward on the outſide of the maſ- 
ſeter; and then perforates the buccinator from without in- 
ward, oppoſite to the interſtice between the ſecond and third 
dentes molares, where the hole or oritice repreſents the ſpout 
of an ewer. | . 

This canal is named ductus ſalivalis Stenonis, or ductut ſabe- 
rior. It is about the twelfth part of an inch i in diameter, and 
on the outer ſide of the mafleter muſcle it receives ſometimes 


one and ſometimes two ſmall ducts from a like number of 
little glands, which Haller calis g/andutoe acce/ſorige. The ex- 


ternal carotid artery and vein, and the portio dura of the ſe- 


venth pair of nerves, paſs through the ſubſtance ot the Paro- 
Vol. II. Wl Aa: - SETS us 


s |. THE MOUTH, Part VT. 


tid. gland, to which they give branches ; and the facial nn 
and vein paſs over its duct. | 

The maxillary glands are ſballer and rounder than the pa- | 
rotides; and are ſituated each on the inſide of the angle of 
the lower jaw, near the muſculus pterygoidacus inferior. 
From the inſide, or that which is turned to the muſculus 
hyo-gloflus, each of them ſends out a duct in the fame man- 
ner as the parotides ; but it is fmaller and longer, and goes 
by the name of ductus ſalivalis I harton, or ductus inferior. 

This duct advances on the tide of the muſculus genio- 
gloſſus, along the inner part and ſuperior edge of the glan- 
dula fublingualis, to the fraenum of the tongue, where it ter- 
minates by a ſmall orifice, in form of a papilla. | 
The glandulae ſublingualcs are likewiſe two in number, of 
the ſame kind with the former, only 1maller, ſomething ob- 
long, and fluted | ke a blanched almond, They are ſituated 
under the anterior portion of the tongue, one on each ſide, 
near the lower jaw, on the lateral portions of the muſculi 
mylo hyoidaci wich {uitain them. The two extremities of 
each gland are turned backward and forward, and the edges 
obliquely inward and outward, 

They are covered on the upper ſide by a very thin mem- 
brane, which is a continuation of the men: brane that covers 
the under fide of che tongue. They ſend out laterally ſeveral 
mall ſhort ducts which open near the guins by the ſame | 
number of orifices, all arrauged in the ſame line, at a ſmall 
diſtance from the fraenum, and a little more backward. In 
many animals we find particular ducts belonging to theſe 
glands, lik thole of the glandulae maxillares, but they are 
not to be found ſo diſtinctly in men. The mulculi genio- 

gloſſi lie between the two ſublingual glands, and alſo between 
the two maxillary ducts. Ihe arteries and veins of theſe, 
and of the former glands, belong to the lingual veſſels, and the 
ner ves are from the lingual branch of the fifth pair. 
| The 
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The molares are two glands nearly of the fame kind with 
the former, each of them being ſituated between the maſſeter 
and buccinator ; and in tome tubjects they may eaſily be miſ- 
taken for two imall lumps of fat. They tend out {mall ducts 
which perforate the buccinator, and open into the cavity of 
the mouth, almoſt over ag gainſt the laſt dentes molares; and 
from thence Mr Heiſter, who firſt deſcribed them, called 
them glandulae molares. | 1 

All the infide of the cheeks, near the mouth, is full of 
ſmall glandulous bodies, called gendulae buccales, which open 
by ſinall holes or orifices through the inner membrane of rhe 
mouth. The membrane which covers the inſide of the lips, 
which is a continuation of that on the cheeks, is likewiſe per- 


forated by a great number of {mail holes, which anſwer to the 


fame number of [mall glands, called glanauiae labiales, The 


glandulae linguales are thoſe of the foramen caecum of the 
baſis of the tongue, which have been already deſcribed. 

We have alſo explained the glandulae palatinae, or thoſe 
that belong to the arch and ſeptum cf the palatg ; and the 
glandulae arytenoidaeae were deſcribed with the larynx, The 
uvular glands are oniy a continuation of the inembrane of 


the palate, in form of a {mall bunch of grapes. We might. 


likewiſe reckon among the {alival glands thoſe of the ſuperior 
portion of the pharynx mentioned in the defcription of that 
part, and allo the follicles of the membrana pituitaria of the 


nares, and of the ſinuſes which communicate with them. 


The amygdalae are two glandular bodies of x reddiſh co- 


lour, lying in the interſtices between the two lateral half- 
arches of the ſeptum palati, one on the right, the other on 
the left fide of the batis of the tongue. Their appearance is 
not unlike that of the outlide of an almond-ſhell, both be- 
cauſe their ſurface is uneven, and becauſe it is full of hole 
big enough to adit the head of a large pin, 
1 Theſe 


— —ÿ́7 äs — — 
* * * 
a” * 


— — 


£ 
| 
j 

'Y 


. 
— . X : 
* "FT _ * 1 
. r oy 
S 2 2 


—ͤ—ũ—46—4ñkt̃ j —— — 
— CY 
ANTICS we dc 
0 


— 
FEET — * 


0001 od ASSETS ES > 


p03: THE AOVU TH; Part VI. 


| | Theſe holes, which repreſent a fieve, or a piece of net- 


work, are continued to an irregular ſinus or cavity within 
the gland, filled commonly with a viſcid fluid, which comes 
from the bottom of the ſinus, and is from thence gradually 


| diſcharged through theſe holes into the throat. 


The thyroid gland is a large reddiſh maſs, which covers 
the anterior convex fide of the larynx, It ſeems at firſt fight 


to be made up of two oblong glandular portions united by 


their inferior extremities, below the cricoid cartilage, in ſuch 
a manner as to have ſome reſemblance to a creſcent, with 
the cornua turned upward. It is of a moderate thicknels, 
and bent laterally like the thyroid cartilage, from which its 
name is taken. The two lateral portions lie on the muſouli 


| tbyroidaci, and the middle or inferior portion on the crico- 


thyroidaei. The thyro-pharyngaei inferiores ſend fibres over 
this gland; and they communicate on each tide, by ſome 
ſuch fibres, with the ſterno-thyroidaci and hyo-thyroidaei, 

This gland ſcems to be of the iame kind with the other 
ſalival glands, but it is more ſolid. Some anatomiſts thought 
they had diſcovered the excretory duct; but they miſtook a 
blood- veſſel for it. Sabatier obſerves, that the internal ſtruc- 
ture of this gland is flaccid and reddiſh, and formed of glan- 
dulous grains, leſs eaſily diſtinguiſhed than in the other 
glands, and of veſicles of different ſizes, full of a yellowiſh 
oily liquor, which may ſerve the purpoſe of lubricating the 


parts in its neighbourhood. We fometimes meet with a kind 


of glandular rope which runs before the cartilago-thyroides, 
and diſappears before the baſis of the os hyoides. 
'This glandular rope goes out from the common baſis of the 


lateral portions of the thyroid gland; and is loſt between 


the muſculi ſterno hyoidaei, behind the ba ſis of the os hyoi- 
des, or between that baſis and the epiglottis. 
The glandulae lymphaticae will come in more properly ir in 


another part of this work, with the deſeription of the abſor· 
bent ſyſtem, 
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97. Of Maſlication, Saliva, and Deglutitiom. 


Such hard and tough foods as conſiſt of long parallel fi- 
bres, or are covered with a bony ſhell or cartilaginous ſkin, 
generally require maſtication to divide them into leſs coher- 
ing parts, that they may more ealily yield their nouriſh 
ment to the diſſolving powers of the ſtomach. The more 
diligently they are ſubdivided in the mouth, the more reliſh- 
ing and agrecable they become to the ſtomach; and the 
nearer they approach to the nature of a fluid, the more eaſily 
are they digeſted or aſſimulated. 

Moſt animals, therefore, are provided with teeth extremely 
hard; and as the materials of our food are various in their 
texture and firnmeis, nature has accordingly furniſhed us with 
tecth variouſly figured. Ihe office of the inciſores is only, in 
the ſofter foods, to cut thoſe which are tougher than the reſt 
into {maller portions ; ſuch as the fibres and membranes of 
animals and vegetables, with the brittle ſceds and kernels of 
ſruits. | 

The canine teeth lacerate tough aliments, and hold faft 
ſuch as require long trituration by the grinders. 

Between the molares the moſt compact foods are interpoſ- 
ed and broke, the more tough and hard are ground ſmaller, _ 
the: lower teeth being urged obliquely and laterally againſt 
the immoveable upper ones. Theie teeth are the prin- 
cipal inſtruments of maſtication, and, that they might break 
or grind the food with due ſtrength and firmneſs, the upper- 
moſt are fixed into the ſockets of the immoveable upper jaw, 
as the lower ones are into the lower moveable jaw. This 
lower jaw is a ſingle bone, and ſo joined with the temporal 

bones, that it may be drawn down from the upper jaw, and 
pulled up againſt it with a great force; and may be moved 
laterally 
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laterally to the right or lett, forward and backward, The 


various motions of the lower jaw have been already deſcrib. 


ed. 
The muſcles moving the lower jaw, which are weak in a 
man, but very ſtrong in brute animals, are the temporalis and 


maſſeter, which act in concert, the temporal muſcle bringing 
the jaw more backwards, and the maſſeter forwards. 'The 


prerygoidaeus inter nus elevates or draws it to one fide or the 
other alternately. The prerygoidaeus externus draws it forward 


and ſidewiſe. 
The lower jaw is depreſſed, ſo as to open the mouth by 
the digaſtric or biventer muſcle. Moreover, the mouth may 


be partly opened by all the other lower muſcles of the jaw, os 
hyoides, and the larynx, as the genio-hyoidaeus, genio-gloſſus, 


ſterno-hyoidaeus, ſterno-thyroidaeus, coraco-hyoidaeus, and 
lattiſſimus colli; although the latter rather draws the ſkin of 


the neck and face downward than the jaw itſelf. The genio- 
hyoidacus and digaſtric muſcles have a power of drawing the 


Jaw backwards, 

The lower jaw is elevated with a great force, ſo as to divide 
the food by the preff re of the upper and lower teeth againſt 
each other, by the action of the temporal, maſſeter, and in- 
ternal pterygoid muſcles, the contraction of which appears 
by experiments to be very powerful, and ſufficient to raiſe 
ſeveral hundred weight, The lateral and circular motions of 
the jaw are performed by the external and internal pterygoi- 
daei, acting either alone or together. Thus the food is cut, 


lacerated, and ground to pieces; and, if the maſtication be 


continued, it is, together with the . of che mouth, re- 
duced to a kind of pulp. 


During the trituration of the food in the month, there is 


continually poured into it, from numerous ſprings, a large 
in of a watery, clear, evaporable, inſipid, or at leaſt but 
very 
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very ſlightly, ſaline liquor, containing but little earth“. A large 
quantity of this aliva is ſeparated by numberleſs ſmall glands 
of the lips and checks; and the juice poured out from 
the exhaling veſſels of the tongue, mouth, and cheeks, 
is of the like kind, or rather more watery. As for the duc- 
tus incifivus, we are now ſufficiently certain, that in the ge- 
nerality of perſons it diſcharges nothing into the mouth, and 
only gives paſſage to veſſels and nerves running between the 
palate and noſtrils. | 

The ſaliva is a watery liquor, with a m oderate cuantity of 
ſalt, partly lxivial, and partly culinary ; with {ome oil and 
earth, diſſipable by fire, with ſcarce any taſte, unleſs what is 
given to it by diſeaſe or famine, Ihe quantity produced is very 
conſiderable, as twelve ounces have been known to flow out 
from wounds in thoſe parts in the ſpace of an hour. It is for 
the moſt part ſwallowed, and indeed it cannot be thrown a- 
way without hurting the digeſtion. 

By the motion of the jaw in maſticaion/th ſalival glands, 
which have been already deſcribed, are compreſſed, ſo as to 
diſcharge their juices into the mouth in great plenty. When 
the mouth is opened, the maxillary gland, being preſſed by 
the digaitric and my lo hyoidacus, throws forth abundance of 
ſaliva z the maiſeter, when ſwelled, preſſes the parotid gland, 
as does alſo the cutaneous muſcle of the neck which lies over 
it; And it is this muſcular preſſure that excites the appetite, 
and pours the ſaliva into the mouth. | 

The food being ground between the teeth, and intermixed 
with the watery faliva and air, is broken down into a ſoft, 
juicy pulp, replete with elaſtic air; the food afterwards un- 
dergoes a farther diſlolution from the warmth of the parts 
cauling the air to expand, and, by its elaſticity, burſt afuntder 

the 


* This earth is neither acid nor alkaline, although from 
thence may be obtained a very ſmall portion of lixivial ſalt. 
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the particles of the food, between which it is included and 
conſined. In rhis act of maſtication, the oily, aqueous, and 
ſaline parts of the food are intermixed the one with the o. 


other; the ſmell and taſte of different ingredients are loſt in 
one, which, by the dilution of the ſaline parts with ſaliva, 
renders the food flavourable; but ſuch particles as are more 


volatile and penetrating, being directly abſorbed by the bibu- 


lous veſſels of the tongue and cheeks, enter ſtraight into the 
blood veſſels and nerves, ſo as to cauſe an immediate recruit 


__ the faculties. 
The motions which are neceilary for turning round the 


* applying it to the teeth, and conveying it through the 


different parts of the mouth in maſtication, are performed by 


the tongue, cheeks, andi lips. And firit, the tongue being ex- 
panded ſo as to form a {mall concavity in its back or furtace, 
takes up the food, and conveys it to the parts tor which it is 
deſigned. Ar one time the tongue, rendered narrow by hte- 
ral contraction, feerches every part of the mouth with its ip, 
and turns out the latent food into a heap on its common con- 
cavity. At another time, applying its extremity to the fore- 


teeth, and raiſing itſelf up ſucceſſively. it draws from the ca- 


vity of the month the fluids or chewed alimente, and conveys 


them to the fauces or back part of the mouth behind the 
teeth. | | 

Theſe motionEof the ton one are likewiſe vorncd by the 
muſcles und membranes inſerted in the os hyoides ; and this 


bone being drawn dawn by its retpectr ve muſcles; def reſſes 
the tongue, and alfo the lower jaw, if its muſcles be relaxed. 


Theſe muſcles are the iterno-hyoidaeus, ſterno thyroidacus, 
hyo- thyroidaeus, thyreo- pharyngaeus, and coraco- hyoidaeus. 
*Y The other muſcles which elevate the os by oiges, together 
with the tongue, are the fyh-gleſirs, ſuſtam-d by a peculiar li- 
"gament of the N jaw. The f / , ee and ſecond Aylo- 
er ,- | | $i rags 
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hyoideus, which, when it is preſent, reſembles che former. 
All theſe muſcles draw the tongue back, but laterally they 
elevate it. The mylobyoidaeus elevates the tongue, and fixes 
it in making various motions, or in like manner depreſſes 
the jaw. The gemiohyoidacus, being a companion of the ge- 
niogloſſus, pulls the tongue forward out of the mouth. 

The muſcles of the cheeks variouſly move and preſs the 
food in the mouth. Others move it from the cavity of the 
cheeks into the inner cavity of the mouth behind the teeth; 
as we ſce in the buccinator when the mouth is ſhut. Others 
open the mouth for receiving the food, ſuch as the double- 
headed proper elevator of the upper lip, and the elevator 
anguli oris z to which add the zygomatici, upper and lower 
the buccinator, depreflor anguli oris, and depreflor labii in- 


ferioris. Others again cloſe the lips, that the food received 


may not return out of the mouth; as the orbicularis of 
each lip, the proper depreſſor of the upper lip, and the pro- 
per elevator of the lower lip, and that which ſerves in com- 


mon for the elevation of both. 
By theſe means the food, ground and mixed 1 the fali- 


va into a ſoft pulp, collected from all parts of the mouth by 


the tongue, into the arched ſpace between the tecth, is after- 


ward, by the expanſion and ſucceſlive preſſure of the tongue, 


conveyed backward behind the recth 3 and, in this action, 
the tongue is expanded by the hyogloſſi and geniogloſſi, and 
rendered a little concave by the ſtylogloſſus. And from 
thence it is next conveyed into the fauces. | 

For the tongue being raiſed by the ſtylogloſſi, and broadly 
applied to the palate, firſt by its apex, then alſo inſenſibly by 
its poſterior extremity, preſſes the food ſucceſſively towards 
the fauces, which at that time only afford an open paflage, 
After this, the thick root and back part of the tongue itſelf, 
by the forementioned muſcles, and by the ſtylohyoidaei and 


biventers carried backward, preſſes down the epiglottis, which 
Vol.. II. | B b | ſtanda 
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- ſtands up behind the tongue, connected therewith by nume- 


rous membranes, and perhaps by ſome muſcular fibres. At 
the ſame time, the mulcles elevating the pharynx all act to- 
gether ; ſuch as the biventer, geniohyoideus, geniogloſſus, 
ſtylohyoideus, ſtylogloſſus, ſtylopharyngeus, and the other 
elevators, which now draw the larynx upward and forward, 
that the epiglottis, being brought nearer to the convex root 
of the tongue, may be better cloſed or depreſſed. Hence it 
is neceſſary toward deglutition, for the jaws 10 be cloſed, that 
by this means the biventer may have a firm ſupport, and, to- 
gether with the muicles already deſcribed, elevate the os hy- 
oides. Thus the epiglottis, being inverted, ſhuts up and 
cloſely covers the paſſage into the larynx, over which the a- 
liments paſs, as over 2 bridge, into the fauces. | 

The pharynx is dilated in its action by the powers ſerving 
to its elevation; ſuch as the /y/opharyngeus, the thyrecpalatinus, 
&c. and it cloſely {ſurrounds and follows the drink, on each 
ide of the epiglottis, above the larynx, that it may from 
thenee fall into the octophagus. 

- That the aliment might not regurgitate into the noſtrils 


at the time when it is preſſed into the dilated pharynx, 


2 moveable velum or palate is interpoſed. The elevator of 


this velum, with its eompanion, forms an arch, which is 


moveable with the palate itſelf, between the two plates of the 


thyreo-palatinus muſcle, ſo as to be brought into a cloſe con- 
tact with the fides of the nares and with the tubes, that none 
of the aliment may enter into either of them, But this ele- 
vator docs not ſcem to have any conſiderable action in ſwal- 
lowing. At this time regurgitation into the noſtrils is pre- 
vented by a conſtriction of the hiuſcles of the pharynx, to- 


gether with a depreſſure of the thyreo-palatinus, which then 
manifeſtly draws the moveab;c velum downward, and to- 
wards the tongue and pharynx. Add to theſe, the circum- 
exit pulati mollis, which is able both to open the tube, and 
tO 
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to preſs down the moveable velum of tlie palate. Thus the 
pharynx being contracted like a ſphincter, drives down the 
food, without permitting any part to return into the ca- 
vity of the nares. Hence, when the velum of the palate is 
vitiated, the aliments regurgitate into the noſtrils, and a deat- 
neſs enſues, | | 

During this endeavour to depreſs the food by the pharynx, 
the velum, drawn back and expanded, is pulled down to- 
wards the tongue by the action of the palato-pharyngei, and 
by the circumflex muſcles of the ſoft palate. Theſe muicies, 
together with the gloſſo-palatinus, preis the velum again{t 
the protuberant root of the tongue, and intercept any return 
to the mouth and noſtrils. Aſter there is no further danger 
of any part falling into the trachea, the epiglottis is raiſed 
up again, as well by its own elaiticity, as by the elevation of 
the tongue itſelf, by which it is drawn forward. Laſtly, the 
depreſſed uvula is raiſed by the azygos, which ariſes from the 
tendons of the circumilexi muſcles and levator of the ſoft 
palate, 

A little: after this follows. an attempt to urge the food 
downward, which is exerted by the conſtrictor muſcles of 
the pharynx which draw the fore parts towards tlie back, and 
by the muſcles, which are partly tranſverſe, and partly aſcend 
into the poſterior ſurface of the pharynx. Theſe maſcles, 
acting ſucceſſively from above downward, according to their 
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ſituation, drive the aliment into the oeſopha 
ſame time the depre ing. muſcles of the larynx, 'Toraco» 
hyoidaeus, ſterno-hyoidacus, and ſterno-thyreoidaeus, draw 
down the larynx forward, and lellening the capacity of the 
pharynx, urge the food downward. But in this action, as the 
aliment paſſes by the poſterior rima of the glottis, the arytae- 

noidei contract the larynx perpendicu'arly, 7 
As various dry and rough bodies are frequently ſwallowed, 


' 1715 


it was neceſſary ſor the pharynz to be dllatable, and not very 
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ſenſible of pain; to which end the great quantity of mucus, 
which is collected in all parts of the fauces, greatly conduces. 
Therefore, in general, between the nervous and innermoſt 
coat of the pharynx, a great number of ſimple mucous folli- 
cles or cells are placed, pouring out their mucus through 
ſhort mouths; of a ſoft, and ſomewhat watery nature ; but 
ropy and viſcid, abounding with oil and volatile falts, and 
more earth than the ſaliva itſelf, 

The aliments are moved through the oeſophagus as ; through 
an inteſtine. The longitudinal fibres, aſcending to the carti- 
lages of the larynx, dilate the gullet, oppoſite to the deſcen- 
ding morſel. But, when it is received, the longitudinal fibres 
equally dilate and elevate the gullet at that place which re. 
ceives it. Then that part of the oeſophagus where the mor- 
fel is ſeated, being irritated, contracts, and moves the food 
downward. | This muſcle is ſtrong, and very irritable, 

The upper opening of the ſtomach is contracted or com- 
preſſed in ſuch a manner, by the lower muſcle of the dia- 
phragm, in every inſpiration, as to confine the food within 
the ſtomach, and direct it in every exſpiration, by preflure, 
naturally towards the pylorus. By this means, the ſtomach 
is ſo cloſely ſhut, that, in the moſt healthy man, even wind 
or vapours are confined within it; nor do they ever aſcend 
| but by a morbid affection. | 
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CHAP. Il. 


Of the THORAx. 


the body which anſwers to the extent of the ſternum, 


B* the thorax we commonly underſtand all that part of 
ribs, and vertebrae of the back, both outwardly and in- 


wardly, | 
The thorax is divided into the anterior part, called com- 


monly the breo/? ; the poſterior part, called the back; and 
the lateral parts, called the right and left ſides. 


The external parts of the thorax, beſides the ſkin and 
membrana adipoſa, are principally the mammae; and the 


© muſcles which cover the ribs, and fill the ſpaces between 


them. 
The muſcles are e the W majores and minores, ſub- 


clavii, ſerrati majores, ſerrati ſuperiores poſtici, latiſſimi dorſi, 
and vertebrales; and to theſe we may add the muſcles which 


cover the ſcapula. | 
The internal parts of the thorax are contained in the large 


cavity of that portion of the trunk which the antients called 


the middle venter, but the moderns name it ſimply the cavity 
of the breaſt. This cavity is lined by a membrane named 
pleura, which forms the mediaſtinum ; and contains the heart 
and lungs, with the veſſels, &c, which go in or from them: 
Through it, likewiſe, the oeſophagus paſſes to the ſtomach z 

and part ef the nerves are contained in it which go to the 


contents of the abdomen. 
External. 
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External conformation of the thorax. The whole extent of 


the thorax in a living ſubject is commonly determined, not 


only by the ſternum, vertebrae of the back and ribs, but alſo 


by all that ſpace contained between the articulations of the 
two arms with the ſcapulae and claviculae ; and in this ſenſe 


the outſide of the thorax is broader above than below, in a 
Healthy ſubject, who has a moderate ſhare of. mem on his 
bones. To | 

The breadth of the upper part of the breaſt i is owing | to the 
pectorales majores and latiſſimi dorſi viewed directly forward 
or backward. But, when we take a direct lateral view of the 


breaſt, it appears narrower above than below, not only in an 


entire ſubject, but even after every thing has been removed 


that covers the tides of the thorax, and in 1 the ſkeleton it« 
ſelf. | | 
The common integuments of the thorax are the ſame with | 


thoſe of the abdomen; and the convex fide of this part of 


the body is likewiſe covered by ſeveral muſcles. Anteriorly, 


we find the pectorales majores and minores, a large portion of 


the ſerrati majores, the ſubclavii, a portion of the ſcaleni and 
of the obliqui abdominis externi. Poſteriorly, we have all the 


muſcles which cover both ſides of the ſcapula, the ſerrati 
poſtici, and a part of the ſacro- lumbares, longiſſimi dorſi, 


vertebrales, &c. as in the hiſtory of the muſcles. Among all 


the external parts of the thorax, only two are peculiar to it 


in the human body; namely, the two eminences called am- 


mae, which muſt therefore be deſcribed in this chapter. 
Cavity cf the thorax, The hard parts which form the ſides 
of the cavity of the thorax, are, the twelve vertebrae of the 


back, all the ribs, and the ſternum. The ſoft parts which 


complete the ſides are, the membrane called pleura, which 


lines the cavity, and the muſculi intercoſtales, ſterno-coſtales, 


and diaphragma, already deſcribed among the muſcles, 


All 
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All theſe hard and ſoft parts, taken together, repreſent a 
kind of cage, in ſome meaſure of a conical figure, flatted on 
the foreſide, depreſſed on the backſide, and in a manner divi- 
ded into two nooks by the figure of the vertebrae of the back, 
and terminated below by a broad arched baſis inclined back- 
ward. The intercoſtal muſcles fill up the interſtices between 
the ribs, and ſo. complete the ſides of the cavity: The baſis 
is the diaphragm; and the pleura not only covers the whole 
inner ſurface of the cavity, but, by forming the mediaſtinum, 
divides it into two, one on the right, the other on the left. 


$ 1. Mamma. 


Tux name of mammae, Or breaſts, is given to two eminen- 
ces, more or leſs round, ſituated in the anterior, and a little 
toward the lateral parts of the thorax, their centre or middle 
part lying almoſt oppoſite to the bony extremity of the ſixth 
true rib on each ſide. Their ſize and figure vary in the dif- 
ferent ſexes and different ages 

In children of both ſexes, and in males of all ages, they 
are commonly no more than cutaneous tubercles, or ſoft ver- 
rucae of a reddiſh colour, called papillat or nipples ; each of 
them being ſurrounded by a ſmall, thin, and pretty broad 
circle or diſk, more or leſs of a brownith colour, and an un- 
even ſurface, termed areola. N 

In females come to the age of puberty, which is ſome- 
times ſooner, ſometimes later, a third part is joined to the 
two former, which is a convex protuberance, more or leſs 
| round, of about five or fix fingers in breadth ; the papilla 
and areola being ſituated near the middle of its convex ſur- 


face. "his is what is properly called mamma; and it may 
be termed the id of the" breaſt, when compared with the o- 
ther two parts, It increaſes with age, and is very large in 
women with child, and in thoſe that give ſuck. In old age 

Wh it 
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i leh Paſs! and > Becomes fabby, __ o_ natural © conſſtere 


lolldity. CUT MISS 4 Mat 14149 5 
Bech of the mam. The — 0 
glandular, : and partly conſiſts of fat; or it is a gland of the 
conglomerate kind, ſurrounded on all fides with cellular fub. 


ſtance and fat. The glandular part is divided into little maf. 


es, ſeparated alſo by fat, and again ſubdivided into ſmal! 


granulae, from which the lactiferous ducts ariſe : The cellu- 
lous pelliculae ſupport a great many blood-veſlels, lymphatics, 
and ſerous or lactiferous ducts, together with the ſmall glan- 
dular moleculae already mentioned; all of them being cloſchy 
ſurrounded by two membranes continued from the pellicy- 
he. | | 

The innermoſt of theſe two membranes, which is in a 
manner the baſis of the body of the mamma, is thick, and 
almoſt flat, adhering to the muſculus pectoralis major. The 
ſecond, or external membrane, is thinner, forming a parti- 
cular integument for the body of the mamma, more or leſs 
convex, and adhering cloſely to the ſkin. 

The corpus adipoſum of the mamma in particular is is a ſpon- 
E cluſter, more or leſs interlarded with fat, or a collection of 
membranous pelliculae, which, by the particular diſpoſition 


| of their outer fides, form a kind of membrane in ſhape of a 


"$32 


bag, i in which all the reſt of the corpus adipoſum is contained. 
The anterior or outer portion of this bag, or that which 
touches the ſkin, is very thin; but 1 1 next the _ 
ralis major is thick. | 

Ductus lact. eri. The glandular body contains a white 
maſs, which is merely a collection of membranous ducts, 
narrow at their origin, broad in the middle, and which con- 
tract again as 0; approach the paſs, near en wg 


„ . HAS 


bot, ol the obſervations of the lateſt anatomiſts, the ducts 


K7 4 


have little or no communication with each other at this 
= place 


place, They are named duclus laiferi ; and, in their courſe, 
are accompanied by a ligamentous elaſtic ſubitance, which 
terminates with them in the nipple: Both this ſubitance, and 
the ducts it contains, are capabic of conſiderable extenſion 
and contraction; but, in their natural ſtate, they are moderately 
corrugated, 1o as to prevent an involuntary flow of milk, un- 
leſs the diſtending force be very great, from the accumulation 
of too great a quantity, 8 
Areola. The coloured circle or diſk, already mentioned, is 
tormed by the ſkin; the inner ſurface of which ſuſtains a 
great number of ſmall glandular moleculae, of that kind 
which Morgagni calls glandulae ſebaceae. They appear very 


plainly all over the areola, even an the outſide, where they 


form little flat heights or eminences, at different diſtances, 
quite round the circle. My 

Theſe tubercles, are perforated by ſmall hols through 
which a kind of ſebaceous matter, more or lets liquid, is 
poured out, to defend the areola and nipple. Sometimes 


one or more of the lactiferous ducts have been found to ter- 


minate upon the ſurface of the areola. Hence Morgagni was 
led to think that the glands there are of the lactiferous kind. 

Papilla. The tubercle which lies in the centre of the are- 
ola, is termed papilla, or the nipple. It is of diff rent ſizes in 
ditterent ages and conſtitutions, and in the different condi- 


tions of females in particular. In women with child, or Who 


give ſuck, it is large, and generally longer or h'gher than it 
is thick or broad . and, when it happens to bs ſhort, it cauſes 
great uneaſineſs to the child. 

The texture of the nipple is ſpongy, elaſtic, and liable to 
divers changes of conſiſtence, being ſometimes harder, ſome- 
times more flaccid. It ſeems to conſiſt chiefly ot liga- 
mentary faſciculi; the extremities of which form the baſis 
and apex of the nipple. Theſe faſciculi appear to be gently 

folded, or curled, during their whole length ; and if, by 
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drawing the fibres out, theſe folds be deſtroyed, they return 
again as ſoon as that action ceaſes. 

Between theſe ſpongy and elaſtic faſciculi, from twelve to fif. 
teen or twenty particular tubes are lodged at imall diſtances 
from each other, and all in the ſame direction. Theſe tubes go 
to the baſis of the papilla, and run through the apex by the 


fams number of almoſt imperceptible holes or orifices ; and 


as they are cloſely united to the elaſtic faſciculi, they are 
folded- in the ſame manner with them. 

The body of the papilla is covered by a thin cutaneous 
production, and by the epidermis. Its outer ſurface is un- 
even, being full of ſmall tubercles and wrinkles z among 
which, thoſe near the circumference of the nipple ſeem ta 
| have a tranſverſe or annular diſpoſition, which, however, is 
not uniform. 

This diſpoſition or direction ſeems to be owing to the elaſ- 
tic folds already mentioned: And, from this ſimple ſtruc- 
ture, it is eaſy to explain how infants, in ſucking the nipple, 
and women in drawing the teats of cows, bring out the milk. 


For the excretory tubes, being wrinkled in the ſame manner 


as the faſciculi, do, by theſe wrinkles or folds, as by ſo many 
valves, hinder the milk contained in the ducts from flowing 
out; but, when the nipple is drawn and elongated, the tubes 
loſe their folds, and the paſſage becomes ſtraight. Beſides 
this, when they are drawn with a conſiderable force, the 
whole body of the mamma is increaſed in length, and con- 
tracted in breadth, and thereby the milk is preſſed into the 
open tubes; ; and thus, by barely prefling the body of the 
breaſt, che milk may be forced toward the nipple, and even 
through the tubes. Thoſe who underſtand the principles 
of the air-pump will more pen canceive the manner in 
Which the child draws out the milk 
Arteries, veins, ner ver, &c. he arteries and veins, diſtri- 
bated, throw 2h the mammac, are ramifications of the arteriae 
. and 


—— 
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and venae mammariae; of which one kind comes from the 
ſubclaviae, and are named mammariae internae ; the others, 
from the axillares, called mammariae externae, 

Theſe veſſels communicate with each other, with thoſe 
near them, and with the vaſa epigaſtrica The nerves come 
chiefly from the coſtales, and, by means of theſe, communi. 
cate with the great nervi ſympathetici. The mamma has 
numerous lymphatic veſſels, which Wriſberg obſerves run 
in two ſets: Moſt of theſe veſſels gradually collect into 
2 great plexus, which go to the axillary glands ; but o- 
thers enter the thorax, through the interſtices of the ribs, 
near the ſternum, and communicate with the glands behind 


the mammary veſſels. 


$ 3. Pleurae and Mediaſtinum. 


THE pleura is a membrane which adheres very cloſely to 
the inner ſurface of the ribs, ſternum, and muſculi intercoſta- 
les, ſab-coſtales, and ſterno-coſtales, and to the convex ſide 
of the diaphragm. It is of a very firm texture, and is ſup- 
plied with blood-veſlels and nerves, in all which it reſem. 
bles the peritonaeum; and likewiſe in its conſiſting of an 
inner true membranous lamina, and a cellular ſubſtance on 
the outſide. | 

Each fide of the thorax has its particular pleura, entirely 
diſtin& from the other, and making, as it were, two great 


bladders, ſituated laterally. with reſpect to each other in the 


great cavity of the brealt, in ſuch a manner as to form a 


double ſeptum or partition running between the vertebrae 
and the ſternum, their other tides adhering to the ribs and 


diaphragm. 


This particular duplicature of the two pleurae is ; termed 


mediaſlinum. The two laminae of which it conſiſts are cloſely 
united together near the ſternu m and vertebrae; but, in the 


middle, 


—_— 
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n and toward the lower part of the foreſide, they ms 


ſeparated by the pericardium and heart, as we ſhall ſee here« 
after. A little more backward, they are parted in a tubular 
form by the oeſophagus, to which they ſerve as a covering; 
and in the moſt poſterior part a triangular ſpace is left be- 
tween the vertebrae and the two pleurae from above downs 
ward, which is filled chiefly by the aorta. 

Before the heart, from the pericardium to the ſternum, 
the two laminae adhere very cloſely ; and there the mediaſ- 
tinum is tranſparent, except for a ſmall ſpace near the upper 
part, where the thymus is ſituated; ſo that in this place there 
is naturally no interſtice or particular cavity. The apparent 
ſeparation is owing entirely to the common method of raiſing 


the ſternum, as was plainly demonſtrated by Bartholinus, in 


his Treatiſe of the Diaphragm, publiſhed at Paris in 1676. 


The mediaſtinum does not commonly terminate along 


the middle of the inſide of the ſternum, as was commonly 
ſuppoſed, Winſlow demonſtrated, in the year 171 5, to the 
Royal Academy of Sciences, that from above downward it 
inclines toward the left ſide 3 and that if, before the thorax 
is opened, a ſharp inſtrument be run through the middle of 
the ſternum, there will bz alu: oſt the breadth of a finger be- 
tween the inſtrunient and the mediaſtinum, provided that 
the ſternum remain in its natural lituation, and the cartiiages 
of the ribs be cut at tue dutance of an inen from it on each 
fide. | f 

From all this, we ſee, not only that the thorax is divided 
into two cavities entirely ſeparated from each other by a 
middie ſeptum, wittout azy communication; but ali that, 
by the obliquity of this partition, the right 'cavity is greater 
than the left ; but there are except ions to the above deſcrip» 
tions. Lieutand fays he has met with Jeveral ſubjzcts in 
which the mediaſtinum deſcended along the middle of the 
ſternum; and others; where it was inclined to the left. ſide. 
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gabatier obſerves that this is rare +> but he has likewiſe . 


with ſeveral examples, where an inſtrument thruſt through the 
middle of the ſternum got into the left cavity of the thorax « 
And he has ſometimes ſeen the right lamina of the mediaſti« 
num fixed to the nuddle of the ſternum, while the left one 
was fixed oppoſite to the articulation with the cartilages of 
the ribs; a ſpace being left between the two, which was filled 
with cellular ſubſtance, intermixed with fat. From hence 
we may judge of the uncertainty of trepanning the ſternum, 
which the antients have recommended in fome caſes of ab- 
ſceſſes, &c. between the layers of the mediaſtinum, 

The pleura is connected to the meuibranous portion of the 
ſternum, ribs, and muſcles; to the diaphragm, pericardiam, 
thymus, and veſſels; and, in a word, to whatever lies near 
its convex ſide. 

The ſurface of the pleura turned to the cavities of the 
breaſt is continually moiſtened by a lymphatic ſeroſity which 
tranſudes through the pores of the membranous portion. 
This fluid is ſaid to be ſecreted by imperceptible glands ; but 
the exiſtence of phoje glands has not been hitherto demon- 
ſtrated. br 
Artcries and veins, The arteries and veins of the pleura 
are chiefly ramitications of the intercoſtales ; and theſe rami- 
fications are exceedingly numerous, and for the moſt part very 
ſmall. The mad mariae internae and diaphragmaticae likes 
wiſe fend branches hither, which communicate very frequents 
ly with thoſe that come from the intercoſtals. 

Ihe mediaſtinum has particular veitels, called arteriae and 
venae mediaſhinae, which are commonly branches of the ſub- 
claviae. Ihe mammariae internae lend likewiſe ramifications 


to the fore- part of it, the diaphragmaticae to the lower part, 

and the intercoſtales and oeſophageae to the back - part. 
Nerves. The nerves, which are few, are ramifications of 
the true intercoſtales. Near the vertebrae they communicate 
81 With 


4 
» 
* 
+3 
3K 


| 266 1 H J MUS. n Part VL 


wich. the * Hp nerves, and but t very little with 
the eighth pair, | 

De. The pleura ſerves in general for an inner integument 
to the cavity of the thorax. The mediaſtinum cuts off all 
communication between the two cavities, and hinders one 
lung from preſſing on the other when we lie on one ſide, It 
likewiſe forms receptacles for the heart, pericardium, oeſo- 
| phagus, &c.; and it is continued over the lungs i in the man- 
ner which ſhall be explained hereafter. | 
Before we leave the pleura, it muſt be obſerved that it ad- 
heres firmly to the ribs. This adheſion keeps the pleura 
ſtretched, and hinders it from flipping or giving way. It 
likewiſe renders this membrane extremely ſenſible of the 
leaſt ſeparation cauſed by coagulated lymph or accumulated 
blood; the nervous filaments being likewiſe, in this caſe, 
very much compreſſed in inſpiration by the ſwelling of the 


intercoſtal mulcles. 


$4. Thymus. 


Tae thymus is an oblong very ſoft glandular body, 
| round on the upper part, and divided below into two or three 
great lobes, of which that toward the left ſide is the long. 
eſt. In the foetus it is of a lar ge ſize, leſs in children, 
and i in aged perſons very little. In children it is of a white 
colour, ſometimes mixed with red; but in an advanced age 
its colour 1s generally dark, | 
| The greateſt part of the thymus lies between the duplica- 
ture of the ſuperior and anterior portion of the mediaſtinum, 
and the great veſſels of the heart; from whence it reaches 
2 little higher than the tops of the two pleurae, ſo that ſome 
part. of it is out of the cavity of the thorax; and in the foe- 
tus ai.d i in children, it lies as much without, as within the 


thorax, and is then compoſed of numerous lobules, each 
| incloſed 


1 * 
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incloſed in a chin covering, and united together by cellular 
ſubſtance: Theſe are hollow within, and communicate toge- 
ther ſomewhat like the cells of the lungs ; 3 but they contain 
a milky fluid, which readily appears after an opening is made, 
but this fluid vaniſhes ſoon after birth. Among the various 
opinions about the uſe of this ſubſtance, ſome have thought 
it ſerved only to fill a part of the thorax of the foetus in the 


collapſed ſtate of the lungs, becauſe its fize decreaſes after 


the lungs are dilated. 

Its particular inward ſtructure and ſecretions are not as yet 
ſuſhciently known ſo as to enable us to determine its uſes 
which, however, ſeem to be deſigned more for the foetus than 
for adults. It has veſſels belonging to it, called arteriae and 
venae thymicae ; which are branches from the laryngaea infe- 
rior and mammaria interna. 


6 5. Pericardium, 


THE heart, with all the parts belonging to it, is contained 
in a membranous capſula, called pericardium, which is in ſome 
meaſure of a conical figure, and ſomewhat bigger than the 
heart; but the difference muſt be leſs during life when the 


heart is full of blood. It is not fixed to the baſis of the 


heart, but round the large veins above the auricles, before 


they ſend off the ramifications, and round the large arteries, 


before their diviſions. 
The pericardium is made up of three laminae, the middle 
and chief of which is con poſed ot very fine tendinous fila- 


ments, which are beſt ſeen in old perſons; they are cloſely 
interwoven, and crois each other in different directions. 
The internal lamina ſeems to be a continuation of the outer 
coat of the heart, auricles, and great veſſels. The trunks of 


the aorta and pulmonary artery have one common coat, 
which contains them both as in a ſheath, and is lined on the 
inſide 
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a infide by « 2 cellular ſubſtance, chicfly | in that ſpace which lies 
between where the trunks are turned to each other, and 
the ſides of the heath. There is but a very ſmall portion 
of the inferior vena cava contained in the pericardium. 
4 It is the middle lamina which chiefly forms the pericar. 
« dium; 3 and the figure of this bag is not ſiunply conical, its 
apex or point being very round, and the baſis having 2a par- 
ticular elongation which ſurrounds the great veſſels, as am- 
ply as the other portion ſurrounds the heart, | 
The pericardium is cloſely connected to the diaphragm, 
not to the apex, but exactly at that place which aniwers to 
the flat or lower ſide of the heart; and it is a very difficult 
matter to ſeparate it from the diaphragm in diſſcction, the 
tendinous fibres of the one ſubſtance intermixing with thoſe 
of the other. This adhering portion is in ſome mealure of 
2 triangular ſhape, anſwering to that of the lower ſide of the 
heart; and the reſt of the bag lies upon the diaphragm, with- 
out any adheſion. | 
The external lamina, or common covering, as it may more 
properly be called, is formed by the duplicature of the me- 
diaſtinum. It adheres to the proper bag of the pericardium 
by the intervention of the cellular ſubſtance in that duplica- 
ture, but leaves it where the pericardium adheres to the dia- 
phragm, on the upper {ſurface of which it is ſpread, as being 
2 continuation of the pleura. | 
The internal lamina j is perforated by an infinite number of 
| very ſmall holes, through which a ſerous fluid continuallß 
tranſudes, in the fame manner as in the peritoneum z there 
being no glands for this purpoſe, as ſome have tuppoſed. 
The pericardium, at its fore part, receives arteries from the 
mammaria interna, and diaphragmatica : the lower part is 
- ſupplied by the diaphragmatica, while the poſterior ſurtac? 
bas branches from the ſubclavia, from the mammaria, and 
from the aorta, &c. The veins 8 EY with the arteries, 
excepting 


excepting ſome which go to the vena azygos. The — 
are chiefly from the eighth pair, and great ſympathetics. 
This fluid being gradually collected after death, makes what 
is called aqua pericardii, which is found in conſiderable quan- 
tities in opening dead bodies while they remain freſh. Some- 
times it is of a reddiſh colour, which may be owing to a 
tranſudation of blood through the fine membrane of the au- 


ricles. 


96. Of the Heart. 


Situation in general and conformation. THE heart is a muſ- 
cular body, ſituated in the cavity of the thorax, on the an- 
terior part of the diaphragm, between the two laminae of 
the mediaſtinum. It is nearly of a conical figure flatted on 
the ſides, round at the top, and oval at the baſis. Accor- 
dingly we confider in the heart, the baſis; apex ; two edges, 
the one right and the other left; and two ſides, one of which 
is generally flat and inferior, the other more convex and ſu- 
perior. | 

Beſides the muſcular body: which chiefly forms what we 
call the Heart, its baſis is accompanied by two appendices, 
called auriculae, and by large blood veſlels ; of which hereaf- 
ter: And all theſe are included in the pericardium. 

The heart is hollow within, and divided by a feptum 
which runs between the edges into two cavities, called 
ventriculi; one of which is thick and ſolid; the other thin 
and ſoft. This latter is generally termed the igt ventricle, 
the other the Jz77 ventricle ; though, in their natural ſituation, 
the right ventricle is placed more : anteriorly than the' * as 
we ſhall ſee hereafter. MEA 

Each ventricle opens at the baſis by two orifices; one of 
which "anſwers to* the auricles, the other to the mouth of a 
: wg te oped accordingly one of them _— be FRO 
Vor 1. ee eee e 583 e 
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the auricular orifice, the other the arterial orifice. The right 
ventricle opens into the right auricle, and into the trunk of 
the pulmonary artery ; the left into the left auricle, and into 
the great trunk of the aorta, At the edges of theſe orifices 
are found ſeveral moveable pelliculae, called va/ves by anato- 
miſts ; of which ſome are turned inward toward the cavity of 
the ventricles, called triglochines, or zricuſpides ; others are 
turned toward the great veflels, called /emilunares, or figmiis 
dates, The valvulae tricuſpides of the left ventricle are like- 
wiſe termed mitrales, LES | 
Veutriculi. The inner ſurface of the ventricles is very un- 
even, many eminences and cavities being obſervable in it, 
The moſt conſiderable eminences are thick fleſhy productions, 
called columnae. To the extremities of theſe Pillars are faſ- 
tened ſeveral tendinous cords, the other ends of which are 
joined to the valvulae tricuſpides. There are likewiſe other 
ſmall ſhort tendinous ropes along both edges of the ſeptum 
between the ventricles. Theſe ſmall cords lie in an oblique 
tranſverſe fituation, and form a kind of net work at different 
diſtances. | | | 
The cavities of the inner ſurface of the ventricles are ſmall 
deep foſſulae or lacunae placed very near each other, with 
ſmail prominent interſtices between them. The greateſt part 
of theſe lacuae are oritices of the venal ducts, to be deſcrib- 
ed hereafter. ü | 
Structure of the ventricles. The fleſhy or muſcular fibres, 
of which the heart is made up, are diſpoled in a very fingu- 
lar manner, eſpecially thoſe of the right or anterior ventri- 


cle; being either bent into arches or folded into angles. 

The fibres which are folded into angles are longer than 
thoſe which are only bent into arches, The middle of theſe 
arches, and the angles of the folds, are turned toward the 
apex of the heart, and the extremities of the fibres toward 
the baſis. Theſe fibres differ not only in length, but in their 
| | directions, 
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directions, which are very oblique in all, but much more ſo 
in the long or folded fibres than in the ſhort ones, which are 


ſimply bent. 
It is commonly ſaid that this ne repreſents the fi- 


gure 8; but the compariſon is very falſe, and can only agree 


to ſome bad figures drawn by perſons ignorant of the laws of 
perſpective. | | : 

All theſe fibres, regard being had to their different obli- 
quity and length, are diſpoſed in ſuch a manner, as that the 
longett form partly the moſt external ſtrata on the convex 
lide of the heart, and partly the moſt internal on the con- 
cave fide; the middle of the arches and the angles ay: 
obliquely and ſucceflively to form the apex. 

The fibres ſituated within theſe long ones grow gradually 
ſhorter and ſtraighter all the way to the baſis of the heart, 
where they are very ſhort, and very little incurvated. By 
this diſpoſition the ſides of the ventricles are very thin near 
the apex of the heart, and very thick toward the baſis. 

Each ventricle is compoſed of its proper diſtinct fibres ; 
but the left ventricle has many more than the right, its ſub= 
ſtance being conſiderably thicker. Where the two ventricles 
are joined, they form an impervious ſeptum which belongs 
cqually to both, Oppoſite to this fepium 1 groove is ſeen 
on the outſide of the heart; one running langitudinally on 
its upper, the other on its under ſurface : In theſe grooves 
the great branches of the coronary arteries and veins are 
lodged. 

There is this likewiſe pecnliar to the left ventricle, t 
the fibres which form the innermoſt ſtratum of its concave 
fide, form the outermoit ſtratum of the whole convex fide 
of the heart, which conſequently is common to both ventri- 


cles; ſo that, by carefully unravelling all the fbres of 


heart, we find it to be made up of two bags contamed in 4 
third, 


I be anterior or right ventricle is ſomewhat larger than 
the poſterior or left, as was well obſerved by the antients, 
and clearly demonſtrated by M. Helvetius. The left is a lit- 
tle longer than the right, and in ſome ſubjects they end ex- 
teriorly in a kind of double apex. But it appears from ex- 
periments, that the inequality between the parts of the right 
and thoſe of the left ſide of the heart are not ſo great dur- 
ing life as after death ; for, in the hearts of animals killed 
by cutting acroſs the veſſels of the neck, and in thoſe of per- 
ſons who have died in battle from a wound in the vena cava 
or pulmonary artery, the inequality is leſs than we commonly 
find it. This was firſt obſerved by M. Vieuſſens profeſſor of 

anatomy at Altorf. 

Sabat ier has made numerous experiments on animals, the 
reſult of which is nearly the ſame with that mentioned above. 

All the fibres are not directed the me way, though they 
are all more or leſs oblique : For . br toward the right, 
others toward the left, ſome forward, ſome backward, and 
others in the intermediate places; ſo that, in unravelling 
them, we find that they croſs each other gradually, ſometimes 
according to the length of the heart, and * according 
to its breadth. | : 
| The tubes which croſs each other tranſverſcly are much 
more numerous than thoſe which croſs longitudinally; which 
ought to be taken notice of, that we may rectify the falſe no- 
tions that have been entertained concerning the motion of 
the heart, namely, that it is performed by a contortion or 
twiſting like that of a ſcrew, or that the heart is ſhortened 
in the time of contraction, and lengthened in dilatation. 
The fibres which compoſe the inner or concave ſurface of 
the ventricles do not all reach to the baſis, ſome of them 
running into the cavity, and there forming the fleſhy colum- 
nac, to which the looſe floating portion of the tricuſpidal 
valves is faſtened by tendinous ropcs. | 

| : | Beſides 


ai un, 
Beſides theſe fleſhy pillars, the internal fibres form a great 


many eminences and depreſſions, which not only render the 
inner ſurface of the ventricles uneven, but give it a great ex- 
tent within a ſmall compaſs. Some of theſe depreſſions are 
the orifices of the venal ducts found in the ſubſtance of the 
ventricles, which have been already mentioned. The cir- 
cumferences of the great openings at the baſis of the heart 
are tendinous, and may be looked upon as the common ten- 
don of all the fleſhy fibres of which the ventricles are com- 
poſed. 

Palvulae. The valves at the orifices of the ventricles are 
of two kinds: One kind allows the blood to enter the heart, 
and hinders it from going out the ſame way; the other kind 
allows the blood to go out of the heart, but hinders it from 
returning The valves of the firſt kind terminate the auri- 
culae; and thoſe of the ſecond lie in the openings of the great 
arterics. The firſt are texmed ſemilunar or ſig moidal valves; 
the c.crs, triglochines, tricuſpidal, or mitral, 

The trici ſpidal valve of the right ventricle is of a circular 
form, and is fixed to the opening of the auricle, waite the 
other end is attached to the internal ſurſace of ths veutricte, 
The circular membrane of rhe valve ſoon divides into many 
parts, three of which are more conſiderable than the rel ; 
and theſe have got the name of zricu/pid valves, though 
they are now generally conſidered as forming one. That 
which is next the mouth of the pulmonary artery is the 
largeſt, and ſome anatomiſts think that it prevents the 

blood from getting into the artery while the ventricle is fil- 
; ling. It has three triangular productions, very ſmooth and 


poliſhed on that fide which is turned toward the auricle; 
but on the ſide next the cavity of the ventricle, they have 
ſeveral membranous and tendinous expanſions, and their 
edges are notched or indented. The valve of the auricular 
orifice of the left ventricle is of the ſame ſhape and ſtructure, 
vut it is only divided into two parts; and, from ſome ſmall 

| reſemblance 
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reſemblance to a mitre, has been named mizralis, That which 
is next the mouth of the aorta is the largeſt. 


The ſemilunar valves are ſix in number, three belonging to 


each ventricle, ſituated at the mouths of the great arteries ; 
and they may be properly enough named valoulae . arteriales, 
Their concave tides are turned toward the cavity of the arte. 
ries, and their convex fides approach each other, In ex. 
amining them with a microſcope, we find Hethy fibres lying 
in the duplicature of the membranes of which they are com. 


__ 


ferent figure, each of them repreſenting two {mall creſcents ; 
the two extremities of which meet at the middle of this edge, 
and there form a kind of ſmall papilla, firſt deicribed by A- 
rantius, and afterwards by Morgagni, and therefore named 


from them. 


The aorta in general. The great artery that goes out from 
the left ventricle, is termed aorta. As it goes out, it turns 


| little toward the right, and then bends obliquely back- 
ward, to form what is called aoriz deſcendens ; which we 


ſhall have occaſion to mention again hereafter. At the be- 


ginning of the aorta, and behind the ſemilunar valves, three 


elevations are obſerved on the outſide: Theſe correſpond to 


an equal number of pits on the inſide, which, from the diſ- 
coverer, have been called ini ο of Valſalva Their ute is not 
well known. From about the middle of the convex fide of 


this curvature three great branches ariſe, which furith an 
infinite number of ramifications to the head and upper ex- 


tremities of the body; as the deſcending aorta does in the 
lame manner to the thorax, abdomen, and lower extremi- 


ties. {i 


"Thr arteria pulmonaris in general. The trunk of the ar- 
tery which pong out from the right ventricle | is called arteria 
| | pulmanaris. 


hey are truly ſemilunar, or in form of a creſcent, on that : 
= by which they adhere ; vut their looſe ec! ges are of a dif. 
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. pulmonaris. This trunk, as it is naturally ſituated in the tho- + | 
h rax, runs firſt of all directly upward for a ſmall ſpace ; then 1 

divides laterally into two principal branches, one for each bi | 

- lung; that which goes to the right lung being the longeſt, b 
5 for a reaſon that ſhall be given hereafter. % 
, Auriculae. The auricles are muſcular bags ſituated at the 4 
p baſis of the heart, and their capacities are in proportion to - 4 


| thoſe of their reſpective ventrieles; one towards the right 
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rentricle, the other towards the left, and joined together by 
an inner ſeptum and external communicating fibres, much in 
the ſame manner with the ventricles ; one of them being na- 
med the right aurule, the other the left. 1 hey are very un- 
even on the intide, but 1moother on the outſide ; and termi- 


eh, 
+ vw 


nate in a narrow, flat, indented edge, repreſenting a cock's 
comb, or in ſome meaſure the ear of a dog. This properly 
gets the name of auricle, the larger and ſmooth part of the 
cavity being called /inus venous ; but, as the two parts make 
one general cavity, the name of auricle is commonly applied 


to the whole. They open into the orifices of each ventricle, 
called auricular orifices ; and they aye tendinous at their open- 
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ing, in the ſame manner as the ventricles, 
The right auricle 1s larger than the left ; and it joins the 
right ventricle by a common tendinous opening, as has been 


Fs. 2 


already obſerved. It has two other openings united into one, 
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and formed by two large veins which meet and terminate 
there, almoſt in a direct line, called vena cava ſuperior and 
inferior. Highmore has deſcribed an eminence in form of a 
valve, placed between the mouths of the two venae cavae : 
This he ſuppoſed directs the blobd from the veins into the 
auricle. Afterwards Lower deſcribed and delineated it; and 
other anatomiſts have called it Zuberculum Loweri, till Mor- 
gagni denied its exiſtence in the human ſubjeck. At the 


mouth of the inferior cava we find a membrane in form of a 
creſcent, deſcribed by Euſtachius, and named from him, Its 
| | CONVEX 
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8 18 fixed to the union of the vein and PEAR 
auricle, while its concave edge is turned upwards over the 
mouth of the vein. It is moſt complete in the foetus ; but it 
is found likewiſe in perſons of advanced age, though it ſome. 
times, from uſe, has a reticular appearance. It is faid to pre. 
vent the blood in the auricle from returning into the cava; 
but it has a different uſe in the foetus. . The notched edge 
of this auricle terminates obliquely in a kind of obtuſe poiat, 
which is a ſmall particular production of the great bag, and 
is turned toward the middle of the baſis of the heart. 
E | | The whole inner ſurface of the right auricle is uneven, by 
| reaſon of a great number of prominent lines which run acroſ; 
the ſides of it, and communicate with each other by ſmaller 
| lines, 'which lie obliquely in the interſtices between the for- 
mer. The lines of the firſt kind repreſent trunks; and thoſe 
of the other, ſnall branches in an oppoſite direction to each 
other. In the interſtices between theſe lines, the ſides of the 
auricle are very thin, and almolt tranſparent, ſeeming to be 
formed merely by the external and internal coats of the au- 
ricle joined together, eſpecially near the point. | 
I The left auricle is, in the human body, a kind of nds 
N Fre bag or reſervoir, of a conſiderable thickneſs, and un- 
_ equally ſquare, into which the four venae pulmonares open, 
and which has a diſtinct appendix belonging to it, like a third 
mall auricle. This bag is very even on both ſurfaces, and is 
therefore called fnus venoſus ; but, to diſtinguiſh it from the 
one on the right fide, it is called ſinus venoſus ſiniſter. How- 
* "ever, the bag and appendix have but one common cavity; 
and therefore they may ſtill be bot comprehended under the 
© common name of the Ie auricle, In men, the tmall portion 
may likewiſe be named the appendix: of the left auricle ;. ;but, 
"in other animals, the caſe is different. | 
This ſmall portion or appendix of the left ts. is * 2 
an Arſe 1225 that of the e bag or 5 portion. x- 
eins on: 513 224947 150 4+ daidw . day teriorly, 
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: teriorly, it reſembles a ſmall oblong bag, bent different ways, 
and indented quite round the edges. Interiorly, it is like the 
inſide of the right auricle. The whole common cavity of the 


left auricle is ſmaller in an adult ſubject than that of the 
right; and the fleſhy fibres of this left auricle crofs each o- 
ther obliquely, in ſtrata differently diſpoſed. 

Arteriae et venae coronariae. Beſides the great common veſ- 
ſels, the heart has veſſels peculiar to itfelf, called zhe coronary 


arteries and veins, becauſe they in ſome meaſure crown the 


baſis of the heart. 'The coronary arteries, which are two in 
number, go out from the-beginning of the aorta, and after- 
wards ſpread themſelves round the baſis of the heart, to the 
ſubſtance of which they ſend numerous ramifications. 
Vieuſſens believed that ſome of the branches of the coro- 
nary artery opened into the cavities of the ventricles and au- 


ricles; for, by throwing a fine injection into theſe arteries, 


he found it run out on all ſides of the right ventricle and au- 
ricle. Thebeſius being nearly of the ſame opinion, endea- 
voured to prove that there were veins which carried part of 
the blood from the coronary arteries immediately into the ca- 
vities of the heart; and theſe have therefore got the name of 
veins of Thebeſius, though he is not the firſt diſcoverer. Win- 
flow, Haller, and feveral others, deſcribe ſuch veins ; but Du- 


verney, after injecting the heart of an elephant, doubts. of 


their exiſtence, Senac, who has paid much attention to this 


lubject, denies it altogether ; and Sabatier coincides with him 


* « 


in opinion. 
There are ſeldom more than two arteries ; of which one 


lies toward the right, the other toward the left of the an- 
terior third part of the circumference of the aorta. The 


Tight coronary artery runs in between the baſis and right au- 
ricle, all the way to the flat ſide of the heart, and ſo goes half 
way round. The left artery has a like courſe between the ba- 


fis and left auricle; and, before it turns on the baſis, it ſends 
off a capital branch, which runs in between the two ventricles. 
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Another n branch goes off from the union of the two 
arteries on the flat ſide of the heart; which una f to W's a- 
Pex, there joins the other branch. | 

\ The coronary veins are diſtributed exteriorly, Work in the 
e manner. The largeſt opens into the poſterior inferior 
part of the right auricle, by an orifice which is furniſhed 
with a valye, firſt deſcribed by Euſtachius. Beſides the co- 
ronary veins, the heart has other anterior veins, which have 

been called by Vieuſſens wenae innominatace. Some of them 

8⁰ into the right auricle, others end in the right yentricle; 

g and there are other veins ſtill ſmaller, which are found in 

| the ſubſtance of the heart, and which terminate in the right - 
finus and auricle. 

The nerves of the heart, are from the par vagum and great 
| ſympathetics : : Theſe form the cardiac plexus, which ſends off 
branches to the pericardium, to the roots of the great veſſels, 
and are ſpent at laſt on the different parts of the heart. 

Particular fituation of the heart. The heart lies almoſt 
tranſverſely on the diaphragm, the greateſt part of it being in 
the left cavity of the thorax, and the apex being turned to- 
ward the bony extremity of the fixth true rib, The baſis is 
toward the right cavity and both auricles, eſpecially the 
Tight, reſt on the diaphragm ; but the fituation of the heart | 
"during life changes a little, according to the ſtate of reſpira- 

Foe and to the poſition of the body. 

The origin or baſis of the pulmonary artery is, in this na- 
tural ſituation, the higheſt part of the heart on the foreſide; 
and the trunk of this artery lies in a perpendicular plane, 

| which may be conceived to paſs between the ſternum and the 
Fpina dorſi. Therefore ſome part of the baſis of the heart i is 
in the right cavity « of the thorax; and the reſt, all the way to 
the apex, is in the left cavity; and it is for this reaſon that 
(oy mediaſtinum i is turned toward that fide, Fs 
* to this rus and e fituatlog: of. the heart, 
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anterior, and thoſe on the left fide ovfherib#s and that Gde 
of the heart which is thought to be the foreſide is naturally 
the upper fide, and the backfide conſequently the lower ide. 

The lower {ide is very flat, lying wholly on the diaphragm; 
but the upper fide is a little convex through its whole length, 
in the direction of the ſeptum between the ventricles. And 
it may be proper here to remark, that, though commonly 
received terms of art may be ſtil! retained, yet it is neceflary 
to prevent their communicating falſe ideas to thoſe who have 
not had an opportunity of making obſervations themſelves, 


or of being inſt: ucted by others. 


Ver in general. The heart, and the parts belonging to it, are 


the principal inſtruments of the circulation of the blood. The 
two ventricles ought to be conſidered as two ſyringes, ſo 
cloſely joined together as to make but one body, and furniſn- | 


ed with ſuckers placed in contrary directions to each other, 
ſo that by drawing one of them a fluid is let in, and forced 


out again by the other. 


The heart is compoſed of a ſubſtance capable of contraction 


and dilatation. When the fleſhy fibres of the ventricles are 


contracted, the two cavities are leſſened in an equal and di- 


rect manner, not by any contortion or twiſting, as the falſe 


reſemblance of the fibres to a figure of 8 has made anatomiſts 
imagine. For, if we conſider attentively in how many dif- 
ferent directions, and in how many places, theſe fibres croſs 
each other, as has been already obſerved, we muſt fee clearly 


that the whole ſtructure tends to make an even, direct, and 
uniform contraction, more according to the breadth or thick- 


neſs, than according to the length of the heart; becauſe the 
number of fibres fituated tranſverſely is much greater than 
the number of longitudinal fibres. 


The fleſhy fibres thus contracted do the office of cubes | 
by preſling upon the blood contained in the ventricles z 
which blood being thus forced toward the baſis of the heart, 


preſſes the tricuſpidal valves againſt each other, opens the ſe- 
mitunares, 
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milunares, and ruſhes with impetuoſity through the arteries 
anditheir ramifications, as through ſo many elaſtic tubes. 
*Sy/cle. The blood thus puſhed out by the contraction of 
the ventricles, and afterwards preſſed by the elaſtic arteries, 
| enters the capillary veſſels, and is from thence forced to re- 
turn by the veins to the auricles, which, like retirements, 
porches, or antichambers, receive and lodge the blood return- 
ed by the veins during the time of a new contraction. This 
contraction of the heart is by anatomiſts termed Mole. 
Diaſfole. The contraction or ſyſtole of the ventricles ceaſes 
immediately, by the relaxation of their fleſhy fibres; and, in 
that time, the auricles which contain the venal blood, being 
contracted, force the blood through the tricuſpidal valves into 
the ventricles, the ſides of which are thereby dilated, and 
their cavities enlarged. This dilatation is termed dia/tole. 

Circulation. In this manner does the heart, by the alter- 
nate ſyſtole and diaſtole of its ventricles and auricles, puſh the 
blood through the arteries to all the parts of the Body, and 
receive it again by the veins. 'This is called the circulation of 
the blood, which is carried on in three different manners. 
| The firſt and moſt univerſal kind of circulation is that by 
which almoſt all the arteries of the body are filled by the 
ſyſtole of the heart, and the greateſt part of the veins evacu- 
ated by the diaſtole. : 

The ſecond kind of circulation, oppoſite to the firſt, is 
through the coronary veſſels of the heart, the arteries of 
which are filled with blood during the diaſtole of the ven- 
tricles, and tlie veins emptied during the ſyſtole. 
The third kind of circulation is that of the left ventricle of 
the heart; through the venal ducts of which a ſmall quantity 
of blood paſſes, without going through the lungs, which! is 
the courſe of all the remaining maſs of blood. 

"Beſides theſe three different kinds of circulation, there are 

ſome peculiarities in the courſe of 28 blood, which may be 
| looked 
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looked upon as particular circulations. Such is the paſſage - 
of the blood through the liver, corpora cavernoſa of the parts 
of generation, and Eg the cavernous ſinuſes of the dura 
mater. 2 no | i 
Nature hath given a TAR to moft animals, even to many - 
inſets and worms; to others ſhe hath denied it; and theſe - 
are the moſt ſimple of all animals, and are irritable through- ; 
out their whole body; they are alſo ſometimes very large, as. 
we ſee in many ſpecies of the hydra, Thoſe animals which 
have no hearts have alſo no veſſels. | b 
The blood of the two venae cavae is propelled by amaſculas 
force, in either vein, into the right auricle. Theſe veins, 
while they lie within the thorax, are endowed with ſtrong 
and irritable muſcular fibres, by whoſe contraction the blood 
is driven into the neighbouring auricle. | 
In like manner, the auricle, being irritated, is s contrated 
on all ſides, Firſt, by a conſtriction of its muſcular fibres, 
the anterior ſemicylinder of the auricle is reduced to a plane; 
while the fame fibres, by their contraction, bring back the 
middle arch towards the anterior extremity or beginning of 
the heart, and likewiſe towards its poſterior extremity or ſi- 
nus; afterwards the appendix of the auricle deſcends, and is 
contracted tranſverſely, while the lower part aſcends ; and 
thus the auricle becomes thorter : And, laſtly, the left edge 
turns evidently to the right, and the right edge a little to the 
left; and thus the auricle is rendered narrower. The blood 
of both cavae muſt neceffarily, therefore, be driven through 
the open valves of the right ventricie of the heart; becauſe 
the blood is hindered from returning again into the lower 
cava, by the contraction of the auricle, by the reſiſtance of 
the ſucceeding blood from the abdomen, and by means of the 
Euftachian valve, and is hindered from afcending, both by 
the motion and weight of the conſequent blood. It is driven 
back, 
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back, however, on both ſides, if there happens to be any 
obſtacle i in the lungs, 

The uſe of the valvulae tricuſpides is ſuffciently cio: ; 
* the right auricle being contracted, the blood is forced 
through the auricular orifice, and, like a wedge, ſeparates the 
pendulous portions: of the valves, and preſſes them to the 
des of the heart; while the uppermoſt valve ſhuts the pul- 
monary artery, leſt the blood, by the weak impulſe of the 
auricle, ſhould flow into that artery: The blood thus receiv- 
ed, and confined within the right ventricle of the heart, is, 
by its ſtrong contraction, powerfully expelled into the artery, 

The ſenſible fleſh of the heart, being irritated by the 
quantity and weight of this warm blood, is thereby ſolicited 
to a contraction: For that the heart, being irritated, will 
contract itſelf in a perſon dying, or even lately dead, is prov- 
ed by injections of water, and inflations of air, whereby the 
heart, then quieſcent, is recalled to its motion. 

The fibres of the heart, like other muſcles, are furniſhed | 
with nerves of various origin, in great abundance. 

That theſe nerves conduce powerfully to move the heart 
is highly probable, from a conſideration of the common na- 
ture of muickes; from the increaſe which follows in the 


heart's motion by irritating the eighth pair of nerves, either 


at the brain or the ſpinal medulla; and from the langour that 
enſues upon tying theſe nerves, which proves fatal, either 
ſuddenly or within a few days, even though the ligature be 
made only on a few of them ; for the intercoſtal, and eſpe- 
cially thoſe from the ganglion of the oppor thoracic, cannot 


be tied. 
But that there are ſtill other cauſes, beſides that of the nerves, 

conducing to the motion of the heart, we are perſuaded from 
_ obſerving its motion undiſturbed by the irritation-of all the 
nerves in the living animal; from its remaining after the 
greateſt wounds af the head, and even of the cerebellum 
8 and 
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: nd medulla ſp inalis ; likewiſe, from its motion when torn. 


out of the breaſt; chiefly in thoſe animals whoſe lungs, being 
impermeable, make no reſiſtance to the heart's motion; for the 
motion of the heart is obſerved to be very vigorous in the foetus, 
before the brain is well formed, and likewiſe in animals want- 
ing the head. And all our experiments agree in this, that 
the quieſcent heart, in dead or dying animals, when irritated 
by heat, vapours, poiſons, and eſpecially impelled flatus, wa- 
tery liquors, wax, or blood, or on receiving an electrie ſpark, 
immediately contracts itſelf, putting all its fibres into a rapid 


motion, v7 a force ſometimes common to the whole heart, 


and ſometiines affecting only a particular part of it. 

There reſides in the heart a kind of deſire to be ſtimulat- 
ed, fo that, even when it is almoſt dead, wrinkles radiating 
from a point appear in many places, and trembling motions 


are propapated through different parts of its ſurface. Again, 


the heart, when torn out and cold, on being pricked, infla- 
ted, or irritated, contracts itſelf; and its fibres, when diffec= 


ted, corrugate themſelves orbicularly, when there is neither 


nerve nor artery to bring it ſupplies of any kind. This ir- 


ritability is greater, and remains longer in the heart, than in 


any other part of the body ; for, by ſtimulating the heart, its 
motion may be renewed at a time when that of no other 
muſcle can. The heart of the foetus is moſt irritable, as 
well as larger in proportion, than in adults, and moſt tena- 
cious of its motion, even in the cold. The motion of the 
heart appears to be innate, coming neither from the brain 


nor the ſoul; it remains even when the heart is removed 


from-the body, and it can neither be increafed nor retarded by 
the will. | 
It is, therefore, evident, that the ſtimulus occaſioned by 
the venous blood driven into the heart, cauſes it to contract. 
This contraction is convulfive, made with great celerity, and 


a manifeſt corrugation of the fibres, The whole heart, in 
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Aion, becomes. ſhorter, thicker,and.horder, ſo that 
che“ lefe ventricle is drawn ſomewhat towards the ſeptum 
of the heart, and the right one much more. The baſe alſo 
advanees towards the apex ; but the apex more evidently 
towards the baſis *. Even the ſeptum of the heart is ren- 
dered ſhorter, and draws itſelf towards the baſis. By this 
action, the fleſhy parts of the heart ſwell inwardly, and com- 
"preſs the blood. Of this fact we may, be convinced, by 
thruſting the finger into the ventricle of the heart in an animal 
newly killed. That the heart is accurately enough emptied in 
this action, appears from the event; from the evident paleneſ⸗ 
of animals whole heart is white, as frogs and chickens; and 
From the internal ſurface being full of eminences, which ex- 
actly anſwer to oppoſite cavities, and to the thick reticular 
arms or columns interrupted by ſinuſes. The apex of the 
heart, being contracted a little like a hook, ſtrikes againſt that 
part of the pericardium next the thorax. Forwards, there 
js alſo a pulſation from the left venal ſinus, which is at that 
time filled. In exſpiration, the heart ſtrikes violently up- 
"wards and forwards. The truth of both theſe we know by 
experiment. 
The blood, which is preſſed by the de W en- 
deavours to eſcape in all directions; it is driven from the 
"muſcular fides, towards the axis of the ventricle, and that 
5 part of it which is contained between the ſides of the ven- 
tricle and the annulus of the auricular orifice, puſhes the an- 
nulus within the auricle, and by this action upon the whole 
circumference of the annulus, it becomes extended. A ſmall 
quantity of blood is indeed returned into the auricle before 
„ . „„ het de 


2 


1 's This Dr. Haller has ofeca oY with the greateſt c. cer- 

Lainty in diſſecting brute animals; ſo that thoſe learned gentle. 
men” muſt -have Jome- way or other been deceived, who have 

— that the heart is elongated during its contraftion,”; 


* 
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the preflure becomes fulicient to cloſe the tricaſpid valves. 
When theſe valves are ſhut, the violent preflure of the blood 
againſt them might conſiderably injure them, or even puſh 
them back into the auricle; but to prevent any accident of 
that kind, their muſcular columns, which contract with * 


| heart, keep their edges firmly united. 


The blood being impelled from the ſides toward the axis 
of the contracting heart, endeavours to eſcape in that di- 


rection, and, by ruſhing like a wedge between the valves, 
preſſes their looſe edges againſt the ſides of the pulmonary 


artery, ſo as to run freely out of the heart. The truth of 
this appears from the fabric of the parts, from injections, and 
from ligatures, which, by obſtructing the lungs, will not 
ſuffer the cavities in the right ſide of the heart to be emptied. 
The blood now received into the pulmonary artery, cir- 
culates through the lungs. That the blood goes directly 
from the arteries into the pulmonary veins, appears evidently 
from their flructure ; from a ligature, which, confining the 
blood between the heart and lungs, cauſes an ancuritaiatic 
dilatation of the artery; from polyputes, by which the 
mouth of the pulmonary artery being obſtructed, the right 
cavities of the heart become enlarged, and at length burſt, 

while the left remain empty; from injections, for water, iſin- 


glaſs, and milk, are very eaſily forced from the pulmonary ar- 


tery into the vein, and from thence into the left cavity of 


the heart. And laſtly, the direct anaſtomoſes, or final open- 


ings of the arteries into the veins in the lungs, may be ſeen 


| by microſcopes, in frogs, &. 


The blood which has once entered the ukitianerh wy 
cannot return to the heart; becauſe its valves are of ſuch di- 
menſions, that when diſtended, they perfectly hut up the 
opening at the heart ; and they ate ſo ſtrong that they reſiſt 


a much greater force than the contraction of the pulmonary 
vy artery. erer howercr, from A e contractile 
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force of the artery, they” grow ſomewhat callous ; or, from 
A laceration of their outer membrane, a bony matter is pour. 
ed in between the duplicature of the valves. When the 
blood, by the contraction of the artery, returns towards the 
| Heart, it meets and enters the open concavities of the valyes, 

which are by that means expanded, and the mouth of the 
artery is completely ſhut. Any opening that might be left, 
is precluded by the ſmall callous bodies in the middle of the 


valves. 
The pulmonary weins, of wich we ſhall ſay more hereafter, 


run into larger branches, which at laſt terminate in four 
(ſeldom two, and ſtill more rarely five) trunks; to which it 
has been cuſtomary to affix a name in the ſingular, by calling 
them the pulmonary vein. Theſe enter the cavity of the pe- 
Ticardium „from whence they receive an external covering, 
and are then inſerted into the corners of the left or 
| poſterior ſinus, which is ſometimes likewiſe called the pulms- 
nary ſinus. In this courſe the upper veins deſcend, and the 
lower ones aſcend. 'That theſe veins bring their blood to- 
wards the heart, in the ſame direction with the ſinus into 
which they open, is proved by a ligature, which cauſes a tur- 
geſcence or ſwelling, from the blood being retained, between 
the ligature and the lungs. 

In this left ſinus the blood waits for the heart* 8 relaxation, 
when it is driven into the left ventricle, in the ſame manner 
as the right auricle impelled its blood into the right ventricle. 

From what has been ſaid then, it appears that the ſame 
blood is now arrived into the left ventricle of the heart, 
which was a little before ſent from the venae cavae into the 
right auricle. This courſe of the blood, from one fide of 
the heart to the other, through the lungs, is called the pul. 
monar y or leſſer circulation, and was known to many of the 
antients. It is proved by the increaſed bulk of the pulmo- | 

h nary 
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nary veins on the left ſide, and likewiſe of the right cavities 


of the heart, from the entrance into the left ventricle, being 


obſtructed. _ 

The f, or poſterior and upper non of the heart, 
which is always firſt formed, and in a great number of ani- 
mals the only one, make, that part of the heart which we be» 
fore called its convex ſuperior ſide. It is ſomewhat narrow- 
er, a little longer, rounder, and generally of a leſs capacity, 


in Dr. Haller's opinion, than the right ventricle; for its 


contents are about two ounces, while thoſe of the right a- 
mount to three. Its internal fabric is reticular, but more 
nicely wrought than in the right ventricle, and within the 
mouth of the artery it is ſmooth ; but its force is conſider- 


ably greater, as the muſcular fleſh that ſurrounds it is much 


thicker, and almoſt three times as ſtrong. The ſeptum of 
the heart belongs moſtly to the left, but ſome part of it alſo 
to the right ventricle ; The whole of it is reticulated, but ſo- 
lid, and incapable of ſuffering any injected liquid to paſs. from 
one ventricle to another. | 

Again, this left ventricle being excited to motion by the 
impelled blood, from the fame irritable nature already men- 
tioned, contracts, and drives its contained blood with a vio- 
lent motion in the direction of its axis, the tip or cone of 
the heart being at the ſame time drawn nearer to its baſis. 
And fince the apparatus of the mitral valves is here the ſame 


as in the tricuſpids, the blood now expanding the ring from 


whence they ariſe, removes that valve which lay againſt the 
mouth of the aorta, and opens a way for itielf to the artery, 
This is proved by ocular demonſtration in living animals, 


where the left ventricle ſwells upon ſhutting the paſſage into 


the aorta. 
The ſemilunar valves of the aorta difer little from thoſe 28 


the pulmonary artery: Only, as the opening is here greater, 


ſo the valves are proportionally larger and ſtronger, and are 
not 
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not 0 ſq often 1 to want thoſe cattoud; round bodies in the 
| middle. 5; The fibres, 400, of the valves, both trauwere and 
ending, are | here ſomewhat more conſpicuous. 
Alter the contraction of the heart follows its — 
or diaftole, | in which it becomes empty, lax, and ſoft, reco- 
| vers i its former length, the ventricles recede from the ſeptum, 
and the balis from the apex. But, while it is in this ſtate, 
the blood i in the auricles, having been, as it were, in a ſtate of 
expectation, ruſhes through the openings of the valves of the 
| veins, dilates the oppoſite ſides of the heart, and increaſes all 
its dimenſions. After the auricles have freed themſelves of 
the blood they contained, they are in like manner relaxed, 
and their oppoſite ſides remove from each other. The blood 
then collected in the venae cavae and pulmonary veins fills 
the auricles by the contraction of the veins ; renders them 
long, broad, and thick, like the ventricles ; and even diſtends 
and fills the dentated proceſſes of the creſted margin. 
Theſe motions of the right and left auricle, with the right 
—1 left ventricle, are not performed in that ſucceſſion in 
which, for the ſake of method, we have here deſcribed 
them for both the-auricles are contracted, while both the 
ventricles are relaxed: So that the contraction of the auricles 
'precedes'the contraction of the ventricles. This fact is aſ- 


e by experiments on Wag en and on —_ 
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number Fea 5 experiments on being animals. Ihat the auricle, 
"Hoa. leath, makes frequent palpitations before the ventricle 

f the Heart performs one contraction, is certainly true. The 
Aufi icle, wirkt irs finus, forms one cavity; and both are filled 
f Nad th mptied i im the ſame inſtant, 518% Nliasioftulk 
ee ay be afked, Why the heart is not ep We 
I; painful, by fo rapid. long continued, uninterrupted; anch vio- 
feat a a'motion 7 ? Phe heart contracts, in a healthy perſon): - 
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bout 5000 times in an hour, and never ceaſes its alternate con- 


„% +4 "en 


trations and dilatations from the firſt beginning of its exiſtence” 
till death? Why, then, does it not, like other muſcles, be- 
come tired, ina very few hours, by ſuch violent motions ? How 
is its ſtrength. preſerved ? Different anſwers have been given 
to theſe queſtions by different profeſſors, founded either on D 
compreſſure of the cardiac nerves between the large arterics, 
or on an alternate repletion of the coronary arteries and ca- 
vities of the heart, &c. But to Dr Haller the ſimplicity of 
nature in this matter is very conſpicuous. When the auricle i is 
relaxed, it is directly filled by the muſcular force of the con- 
tinuous great vein; and the heart contracts when it is ir- 
ritated by the blood driven into it from the auricle, and thus 
empties itſelf of the blood. Being freed from the ſtimulus, 
it immediately reſts or relaxes itſelf. The heart being now 
relaxed, the auricle is, in like manner, irritated by its contain- 
ed blood, and, by contracting, fills the heart again; while the 
inceſſant actions of the heart and arteries continually urge 
new blood into the right ſinus and auricle. That this Is the 
true cauſe. of the heart's motions is proved from actual erpe- 
riment and obſervation, The ſucceflive repletions and con- 
tractions made in the great vein, auricle, ventricle, and arte- 
ry, are plainly and eaſily ſeen in a weak or expiring animal; J 
but, more eſpecially, and more evidently, in thoſe "—_ 
which have but one ventricle in the heart, as the tortoiſe, 


frog, ſnake, fiſhes; and in the chick hatching in the egg, 
which, inſtead of a heart, has only one crooked canal, Be- 
ſides, it is confirmed from the inertia of the heart, produced 


by tying the veins ; and, from the retun of its motion, when 


the ligatures are unlooſed ; provided theſe phenomena are 


ſufficiently valid; but it is more unequivocally corroborated 


by injection, and by the experiment of inflating a frog's heart 
with a ſmall bubble of air, which we ſee alternately paſs from 


-þ tha ventricle to the n and back again for many houts. 


= | The 


The left ventricle firſt 3 its motion; has 3 1 o 
that fide ; then the right ventricle; "ab that the right au- 
ricle; and, laſt of all, the pulmonary veins and venae cavae. 
Whatever motion is in the venae-cavae, ought to be attributed 
to the auricle repelling the blood into both thele veins, and 
| which the heart, when dead, is not capable of receiving. 
Dr Haller believes that nothing more is requiſite to pro- 
duce the heart's motion than a continual ſtimulus applied to a 
very irritable part. For, on the approach of death, the cold. 
neſs of the limbs contracts the veins, and Jrives the blood to 
the heart ; the lungs, being impermeable for want of reſpira. 
tion, tranſmit no blovd to the cavities of the left ſide; and 
the heart, after it is thoroughly emptied, remains at reſt, 
The velocity of the blood, at its entrance into the aorta, 
and the force with which it is expelled from the heart, have 
been ſubjects of much controverſy; and different anatomiſts 
have computed them differently. To determine the velocity, 
modern writers proceed on the following data. They ſuppoſe 
that two ounces are expelled by each ſyſtole, that each ſyſtole 
is the third part of the whole pulſation, and is performed in 
healthy perſons in , ix part of a minute, that the area of the 
aorta is 0.4187 of an inch, and that two ounces of blood ot» 
cupy 2 ſpace of 3.318 cubic inches; or, in other words, 
that a cylinder of blood, whoſe ſolidity is 3.318 inches, and 
baſe 0.4187, is expelled by the heart in ,z-th part of a mi- 
nute. Since the ſolidity of a cylinder is the product of the area 
of its baſe into the length, its length will be equal to the ſoli- 
dity divided by the baſe ; ; therefore, in this caſe, 3.318 divided 
by .4187 gives 9245 for the length which the blood runs 
in 22 of a minute; that is, 148 feet 7 inches in a minute. 
To determine the force, they ſuppoſe that the perpendicular 
jet from the heart is 7 feet 6 inches, and the area of the ſur- 
face of the ventricle is 15 inches ; theſe two numbers 


multiplied give 1350 cubical inches, or '$t pounce of blood 
againſt 


Gul. n EAR T 51 
againſt which the heart acts. The heart, therefore, ſends A 
weight of 51 222 with the velocity of "py feet in a mi- 


nute. 
The above computation may perhaps be inaccurate, both 


from the omiſſion of ſome circumſtances that ought to have 
been taken into the account, and from the inaccuracy of the 


data; but that the heart appears to be a very powerful ma- 
chine, is evident from the great difficulty we have in filling 
all the red blood-vefſels by anatomical injections, and the 
utter impoſſibility of filling all the ſmaller ones; yet the 
heart, we ſee, not only gradually diſtends all the larger, the 
ſmaller, and even the leaſt veſſels, with blood, but alſo drives 
it forward through them with a cou iderable velocity. Even in 
the leaſt arteries, the blood is urged forward by the heart with 
ſuch a force as to make the alternate motions of that powerful 
muſcle perceptibie; even in ſuch aniinals as are ſcarcely vifible 
to the naked cyc, and in the {mail embryos of infects. And, 
from ſome of tlie leaſt arteries, I have ſeen the blood ſtart 
ſeveral feet, the jet deſcribing a parabola, whole height was 


four feet, and the amplitude of projection ſeven; and ſome 


anatomiſts aſſert that they have ſeen the blood en from 
the aorta to the height of twelve feet. 100 


Moreover, that we may make a juſt eſtimate of the heart's 


force in living animals, we muſt conſider what great reſiſtances 
that comnlex muſcle overcomes : We muſt compute the enor- 
'mous weight of the whole maſs of blood; a maſs perhaps of 
ſfty pounds and upwards : For all the quantity of fluids, once 
ſtagnant in a perſon lately drowned or fainting away, are ea- 
fily put into their former motion by the heart alone. We muſt 
alſo conſider the great decreaſe of the blood's velocity, ari- 
fi ing from the greater capacity of the dividing branches; and 
ret, even in the leaſt veſſels, its velocity is very confi derable, 
4s appears oo the Sanctorian r vpagE ſeen to fly den 
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off like ſmoke, and by the quick motion of the blood ſeen, 
by the help of microſcopes, in fiſhes tails, Frictions in every 
machine always conſume the greateſt part of the movin 8 
forces; and theſe frictions will doubtleſs be very large in the 
human body, whoſe blood and juices are extremely viſcid, 
and whoſe veſſels are ſo ſmall as ſcarcely to allow more than 
a ſingle globule to paſs at a time, and even that not without 
changing its figure. All theſe reſiſtances being conſidered, 
we may without doubt conclude that the force of the heart 
muſt be extremely great, in order to preſerve the motion ſo 
ſtrong as we perceive it in the leaſt arteries. Another argu- 
ment of the heart's force is, that aneuriſms and arteries are 
burſt, and very great weights, as well as the my itſelf, rai- 
{ed by the force of the heart's ſyſtole. 


The blood, being driven into the aorta, ruſhes firſt of all 


into the coronary arteries, by which the heart is ſupplied 
with blood. Theſe arteries are for the moſt part two; the 
Tight goes off between the aorta and pulmonary artery, and 
the upper and left one between the left auricle and the aorta, 
All the external arteries are ſurrounded with much fat; but 
their cavity is more intercepted with valves than that of 
other arteries. Theſe arteries communicate, by inoſculations 
of the ſmall branches, every where about the ſeptum and tip 


of the heart; but they no where make a complete ring round 


the heart. They terminate in a twofold manner. 
The firſt termination of them is into the coronary veins, 
whoſe branches run in company with thoſe of the arterics, 

but their trunks run in a different courſe. 

Some authors ſuppoſe that the coronary arteries are 
Blled with blood, not by the contracting of the heart, but 
of the aorta; and the arguments by which they ſupport their 
hypotheſes axe, the retrograde angle at which the coronaries 


20 off, the Fn of the contracted heart, and the TY 
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of the aorta covering the mouths of the coronary arteries. 


But the two laſt of theſe arguments are contradicted by ex- 


perience; and the firſt can only impede or leſſen, and not in- 


tercept, the flux into the heart: For the injections of air or 


mercury into all the ſeminal and biliary veſſels, demonſtrate 
that the large retrograde angles, which the veſſels often make 
there, do not hinder the fluids from taking their natural 
courſe, though they retard them. But a proof, ſtill more 
evident, is, that the coronary artery beats at the ſame time 
with all the other arteries in the body, and the blood ſtarting 
from it makes a higher ſaltus at the time when the heart is 


contracting. 


47. Of the Nature of the Blood and Juices of the Human Body. 


TRE liquor which is contained in the arteries and their 
correſponding veins, is known by the general name of Se. 
It appears homogeneous, is coagulable, and of a red colour; 
it is redder in ftrong and well fed animals, and generally yel- 


low in ſuch as are weak and ſtarved. White ſtreaks ſome- 


times appear in it, in conſequence of the chyle. But from 
various experiments it is certain, that this animal liquor con- 
tains very different ingredients. : 

That fire is contained in the blood may be proved from its 


heat, which, in human blood, and that of ſome other ani- 
mals, is from 92 to 100 degrees of Fahrenheit's thermome- 


ter, Which is more than the mean degree of atmoſpherical 
heat, but leſs than the greateſt. Dr. Wriſberg ſays, that 
daily experience ſheg®that it diſlers| in man, according to 
age, temperament, ſtate of mind, motion or reſt of body, 
climate, weather, kind of life, meat and drink, health, and 
the various ſpecies and violence of diſeaſe. It is alſo certain 


that the degrees of heat in the body increaſes a little from an 


augmentation cf heat in the atmoſphere ; but it does nct 
Vol. I. | | G 3 riſe 
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riſe t The Abel Pitch of ſummer heat. we can' woke 2 
much greater heat than the heat of the warmeſt ſummer, as 
is proved by perſons employed in ſugar- houſes, | melting: fur. 


Maceb, by mowers, and the uſe of baths and ſtoves in Finland 


and Ruſſia; and alſo by the late experiments of Fordyce, 
Blagden, Hunter, and Dobſon. The heat of the blood is 
| ſometimes ſo diminiſhed i in an intenſe cold, that in a perſon 
froſt” bitten, but not dead, a thermometer applied to the 

mouth, arm · pits, groins, and even the vagina, would not riſe 


above 70 of Fahrenheit. Is the matter of heat in the blood 


alone? This is ſufficiently probable fram phenomena; for 


the heat of the body js diminiſhed by hemorrhagy, or when 
the blood is intercepted by ligature and compreſſion. from, 


reaching the joints, and is reſtored when the blood returns, 
I muſt obſerve, however, that my experiments upon living 


animals, particularly upon ſwine, did not diſcover ſo great 


2 difference as mi ight have been expedited, between the heat of 
the heart, arteries, veins, brain, ſtomach, inteſtines, tunica 
vaginalis, and even the interſtices of the cellular texture in 
the muſcles. Again, a kind of volatile vapour or exhalation 
continually flies off from the warm blood, which bas a ſort 
of foetid ſmell, intermediate between that of the {weat and 
vrine. This vapour, after collection and condenſation i in con- 


venient veſſels, partakes of an aqueous nature, with ſome- 


What of an alkaline quality. 

After this vapour has difſipated. the blood of a | healthy 
perſon ſpontaneouſly congeals into a ſciſſile, trembling wats, 
eſpecially i in a heat of about 150 degrees, and ſooner in fe- 
veriſh. perſons than in ſuch as are in health. It ſometimes 
copgulates in the veins of a living perſon, and j is found clot- 
ted in wounds of the arteries. But even within the veſſels 
of a living perſon, and i in one dying of a fever, the blood has 
been ſeen, by the violence of that diſtemper, changed into a 
concreted tremulous om throughout all the veins. The 
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principal part of this coagulated maſs is the craſſumentum or 
cruor, which has the red colour peculiar to itſelf, and gives it 
to the other parts of the blood. This, if it be not kept fluid 
by the attrition of a vital circulation, or ſome ſimilar concuſ- 
ſion, runs into a confuſed compact, but ſoft maſs, like liver, 
merely by reſt and a moderate degree of cold; as it alſo does 
by the addition of alcohol, by mineral acids, or by a-heat of 
150 degrees. It is, either as a fluid or a ſolid ſpecifically 
heavier than water by near an eleventh. part; and, when 
freed from its water, it is inflammable. In a mals of healthy 
blood; one half or upwards is red cruor; and, in ſtrong la- 
borious people, the ſerum makes only a third part; and is 
{tl more diminiſhed in e often to a fourth or fifth part 
of the mals. | 

The white, yellowiſh,” watery part of the blood, 3 
called the ſerum, which ſeparates from this coagulum, tranſ- 
uding, as it were, through its pores, forms a fluid in which 
the coagulum ſinks; this again ſeems, though it really i is not 
ſo, a homogeneous liquor; it is, in general, one thirty-eighth 
part heavier than water, and almoſt a twelfth part lighter 


| than the red globular maſs of craſſamentum: By a heat of 
go degrees, or by mixture of mineral acids or alcohol, and 


by a concuſſi ve motion, it is coagulable into a much harder 
nals than the red cruor, and forms firſt an indiflulable glue, 
then a Heth-like membrane, and at length ſhrinks up to 2 
horn - like ſubſtance or friable gum. The pleuritic cruſts { or 
fins, polypuſes, and artificial membranes, are formed from 


this part of the blood. Beſides this coagulable albumen, the - 


ſerum contains a very conſiderable vortion of ſimple water, 


and ſonie mucus, leis capable of being drawn into threads 


than the red cruor; nor at the fame time coagulible, like thay 
albumen, by heat and acids. Hewſon Bas diſcovered: a {econd 
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4 Beat equal to 96 degrees, the whole maſs; but eſpecially 
1 ſerum, diſſolves or melts into a foetid liquor; firft the fe. 
tim, and then the <ru6r more fowly, till at length the whole 
mats} Both of ferum and cruor,; is turned inte a volatile and 
foetid exhalation, leaving very few totces behind: The blood 
Cing a little tdlved by rhe beginning putrefaction, be- 
comes foetid; with the fbetor it affumes an alkaline nature, 


and elibveſras with acids. This property it afterwards lofes, 


the alkalme falt being deftroyed by the complete putreface 


klo. "The putrid blood cannot by any art be inſpiſſated, and 


It is very difficutr to reſolve it, after it has been coagulated by 
ſpiri 'of wine. By tov ſevere exerciſes, heat, and malignant 
diſorders, the colieſion of the blood is diſſolved, and it al- 
ſumes an alkaline 1 nature, almoſt as if from putrefaction. 


"The blood contains in its ſubſtance a quantity of /za-/als, 


which i is diſcernible | to the taſte, and ſometimes viſible by the 
microſcope. That there is earth in the blood is demonſtrate 


from nutrition, and from a chemical analyfis; and this eartk 


is ; chiefly found in the moſt fluid, and eſpecially in the oily 
parts of the blood. By ſome very late experiments, it ap- 
pears, that a conſiderable quantity of ferruginous'earth, eaſi- 
. reducible into metal by the addition of phlogiſton, is con- 
tained in the blood when calcined. Laſtly, another part in- 
the blood is air in an unelaſtic ſtate, and that in a very con- 
Giderable quantity, as is proved by the putrefaction and diſtil- 
lation, or by removing the ambient air by the pump; but we 
ere not to luppoſe that the blood-globules are bubbles full:of 
air, for they are ſpecifically heavier than the ſerum © 

By. the ad mixture of neutral falts the colour of the blood 


NA 


| _Þecomes deeper and brighter, without the blood's being ei- 


ar deen or thickened. , Kr is 5 ſcarcely al altered 5 Kat 
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tile alkcalies rather turn it brown, and rer K. A 3 caber 
and diſtilled oils, and likewiſe vinegar, coagulate i u. n does 
not efferveſce with any ſalt, en 50 La e Ws 
Chemiſtry. has, in various ways, thewn u ug the nature. of the 
blood. 1. When freſh drawn, before. it has tims to, putri- 
ty, the blood, diſtilled with a flow heat, yields a water to the 
quantity of five parts in ſix of the whole maſs; ; hich water 
has little or no taſte or ſmell, till towards the end of, the c 95 
peration, when it is proportional More charged with.a foe- foe- 
rid oil, 2. The reſiduum, expoſed to a ſtronger fire, yields 
various alkaline liquers, of which the firſt, being acrid, foe- 
tid, and of a reddifh colour, is uſually called the Hirit of 
blood; it conſiſts of a volatile falt, with lome little oil, dif- 
folved in water, to the amount of one twentieth part of the 
original maſs of blood. This ſame acrimonious ſubſtance is 


obſervable in the fat, and likewiſe in putrid fleſh and 


blood. 3. A little before, and together with the oil, A 


gry n falt ariſes, and adheres in branchy flakes to 
the -neck and ſides of the glaſs, The quantity of this falt 
is very ſmall, being leſs than am eightieth part of the whole 
maſs, 4. The neat liquor is oil,; it is at firſt yellow, after- 


wards black, and at laſt it retembles pitch, being very acrid 
and inflammable: Ir makes about a fittieth part of the whole 


E There remains in the bottom of the retort a ſpongy 


inflammable coal or cinder, which, being kindled, burns 
and leaves aſhes behind. From theſe aſhes, by Uxiviation 
with water, 1s obtained a mixed alt, partly ſea-falt, and part- 
Jy fixed alkali, together with a ſmall quantity of fixed earth. 

This fixed falt is ſcarce the five hundredth part of the mafs, 


and of this only one fourth part is alkaline : But being cal- 


eined with an intenſe ſire, the whole ſalt 2Fords ſome p portiun 


of an acid part ; which we ſuppoſe to be owing partly to 
the ſea- ſalt in the blood, ſome of which is demonſtrable even 


an the. pirir. of blood; and partly to the vegetable Almen ments, 
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vor yet digeſted into an animal nature. For which laſt res. 


ſon an acid i is procurable from the blood of graminivorous ani. 


mals a as well as from that of man. The earth, ſeparated 


from the lixivium by filtration, makes about an hundred and 
Sfticth part of the original maſs, and contains ſome particles 
which a are attracted by the load-ſtone. . 

From the preceding analyſis of the blood, it evidemiy 
contains. a variety of particles, differing | in bulk, weight, fi- 
gure, and tenacity; ſome watery, others inflammable, and 
moſt of them greatly inclined to putrefaction, and of an al- 
kaline nature The blood, in a ſound healthy ſtate, not in- 
jured by putrefaction, or too violent a degree of heat, is nei- 


ther alkaline nor acid, but mild or gelatinous, and a little 
faltiſh to the taſte; yet, in ſome diſeaſes it is very acrid, and 


comes near to a ſtate of putrefaction; as for inſtance, in the 


ſcurvy, where it corrodes its containing veſſels; and in drop- 


ſies, the waters of which are frequently alkaline. But an 


alkaleſcent calx is tound 1 in the blood of inſects, which effer. 


veſces with acids. | 
By a microſcope we perceive in the blood wed Sloimless 


which, doubtleſs, make that part called cruor or craſſumentum. 


If it be queſtioned, whether theſe are not rather lenticular 


particles of the ſame kind with thole obſerved by Leuwen- 
hoek | in fiſh, and lately diſcovered iu our oa ſpecies, we 


tonfeſs it is a point difficult to determine: Hewſon, however, 
ohſerves t that the particles are flat like a guinea, (See his 


Treatiſe © on the Blood). 


The colout of theſe plobules is red; and the intenſeneſs 


of their colour, and the proportion they bear to the whole 


maſs, increaſes with the ſtrength of the animal. Their dia- 
meter is very ſmall, being between , and 4 of an inch. 
They, are ſaid to change their figure into an oblong egg-like 


ſhape, which Dr Haller cou:d never obſerve with ſufficient 
certainty. They art allo ſaid to diſſolve into other leſſer 
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globules of 2 yellow colour, which he had neither obſeryed 


himſelf, nor can eaſily admit. 

From the red part of the blood, fibres are generated in a= 
bundance z from the ſerum, in ſmaller quantities. They are 
procured by pouring the blood into a linen. cloth, and waſh- 
ing it gradually with a great deal of water, or by beating it 
with a rod. In quantity, they equal the 28th part of the 
whole maſs. Theſe are formed of the gluten, and are not ges 


nerated in a living animal; ſince they are neither to be per- 


| ceived by the microſcope, which ſo eaſily renders viſible the 
red globules ; nor yet does their long thread-like figure 
ſeem adapted for receiving motion. 

From the preceding experiments compared together ariſes 
that knowledge which we at preſent have of the blood; 


namely, that the craſſamentum or cruor is compoſed of glo- 


bules. The inflammable or combuſtible nature of theſe glo- 
bules is proved from dried blood, which takes flame and 


burns; as alſo from the pyrophorus, which is generated from 


the human blood : And from globules alſo moſt probably a- 
riſes the greater part of the pitchy oil that is obtained from 
blood by the violence of fire, 12 


The ſerum of the blood diſtilled with a ſtrong fre gives 


over almoſt the ſame principles with the cruor, viz. ſalt, oil, 
and earth. It yields, however, much more water, but no 


iron at all. Similar principles, but with a leſs proportion of 
oil and ſalt, are obtained from the aqueous humours prepared 
from the blood, as the ſaliva and mucus. 


The exact maſs or quantity of blood contained in the 
whole body cannot be certainly computed. The weight of 
the maſs of humours, however, is much greater than that of 


the ſolids ; but many of them, as the gluten and fat of parti-- 
ticular parts, do not flow in the circulation. But, if we may 
be allowed to form a judgment from thoſe profuſe haemors* 
"hagies that haye been ſuſtained without defiroying the lite 
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of the patient; and from experiments made-on living animals 
by drawing out all their blood, the maſs of circulating hy. 
mours will be at leaſt fifty pounds ; of which, about 28 will 
be true red blood, running in the arteries and veins z of which 
the arteries contain. only four parts, and the veins nine. 
The blood does not always contain the fame proportion of 
the principles above mentioned; For an increaſed celerity, 
whether by laborious and ſtrong exerciſes, a full age, fever, or 
otherwiſe, augments the craſſamentum, the redneſs, the con · 
gealing force, and the coheſion of the particles; and the hard- 
neſs and weight of the concreted ſerum with the alkaline 
principles are increaſed by the ſame means. On the other 
hand, the younger and leſs active animal, and the more wa- 
tery or vegetable the diet on which it is fed, the craſſamen- 
tum of the blood is proportionally leſſened, and its ſerum and 
mucus increaſed.. Old age, again, leſſens the een, 
and the gelatinous part like wile. 

From theſe principles, and a due conſideration of the 
folid fibres and veſſels, the different temperaments are de- 
rived. For a plerboric or ſanguize habit ariſes from an a- 
bundance of the red globules ; a pblegmatic temperature from 
a redundancy of the watery parts of the blood; a chleric 
diſpoſition of the humours ſeems to ariſe from a more acrid 
and alkaleſcent property of the blood; as appears from thoſe 
who live on fleſh and on the human ſpecies, being ſo much 
Kercer and more paſſionate than thoſe who live on vegetable 
food. A great firmneſs in the ſolid parts, joined with an 
exquiſite ſenſibility, or nervous irritability, diſpoſes to a cho- 
leric habit; a leſs irritability, with a moderate denſity, to a 
fanguine habit; and a leſſer degree, both of denſity and irri- 
tability, are to be referred to a phlegmatic temperament. 
Tbere is alſo a kind of dull heavy temperament, in which 
there is the greateſt ſtrength of body, joined with no great 
degree of irritability, In the melancholic, again, a weakneſs 
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of the ſolids is joined with the higheſt degree-0f.nergous irife 
tation or ſenſibility. But we muſt not deſcribe the' tempera 

ments too ſyſtematically ; for they are found tobe not oo 
four or eight, bat aimoſt infinitely varied. 

The red part of the bios ie chiefly of uſe to generate 
heat, ſince its quantity is ταπ e u pi obortion to the heat of 
the blood. This being confined by the largeneis of the g 
bules, within the red or firſt order of vrſſcle, hinders them 


1 


from collapſing; and, in receiving. the commen motion of 


the heart by the greater dentity of its parts, it has a greaws 


impetus, and ſets in motion the leſſer orders of humours, 
Nor is it improbable that the heort' is more ſtrongly inritated 
by the ponderous cruor of the blood. The globular figure 
of its parts, together with their denſity, mokes it eaſtly en- 
vade the veſſels; and the ghantity of iron it contains, as well 
as of oil, perhaps Increaics its power of generating heat.. And 


hence it is, that the red part of the blood being tuo much di- 


minithed by profuſe bleed . there follows a ſtegnation or 
eſſened motion of the humours in the ſmaller veſſels zh ouke 
fatnels and dropſy. | Dy the {a Me rule alt oO a due Proportion 


of cruor is neceſſary within the habit, to generate new. black. 


For, by large hemor: hagies, we lee the e loſes its red and 


denſe nature, and degenerates into a pale, Jerous, or watery 


— 


ſtate. LD | 
The coagulable ſerum is more eſpecially deßgned forithe 


nutrition of the parts, as ſtall be afterwards ſhewn. The-thin- 

ner juices ſerve various. ot ; as the diffolution of theia- 
Iiments, the moiſtening of the external ſurface of the. body 
and ſurfaces of the internal cavities, to preſerve the flexihility 
of the folids, and conduce to the rotion of the nerves. the 
fight, &c. The ſaline particles ſeem ſerviceable for diſſolving 
the aliment, and ſtimuiating the veſſels. The properties of | 
the aerial part are not yet well known, The heat occafigns 
'Yor.. II. - | | IE: H h x 5 28 I'S the 
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the fluidity, and is not eaſily raiſed to ſuch a degree as to co- 
- agulate the humours. 

Health, therefore, cannot ſubſiſt without a denſe and red 
blood; and, it its quantity be too much diminiſhed, a ſtag- 
nation of the juices takes place, whence the whole body be- 
comes pale, cold, and weak. Nor can life or health ſubſiſt 
without a ſufficiency of thinner Juices intermixed with the 
red, blood ; ſince the cruor, deprived of its watery part, 
congeals and obſtructs the fmalleſt paſlages of the veſſels, and 
cauſes too great a heat. | 

It ſhould ſeem that there ought to be a difference between 
the arterial and venous blood, on account of the former's ha- 
ving lately ſuffered the action of the lungs : But, in experi- 
ments, I ſcarcely find any obſervable difference, either in co- 
lour, denſity, or any other property. Sometimes, however, 
1 have found a moſt evident difference; for the bright colour 
of the arterial blood ſeems to diſtinguiſh it from the duſky 
dark coloured blood in the veins. The dark colour of the 
blood in a chicken, while in the egg, ariſes only from the 
deep ſeat of the vein. But we have not ſufficient cer- 
tainty of a difference in the blood of different arteries. 
However, the arterial blood is apparently of a more bright 
or ſplendid red, and having a greater degree of fluidity and 
| proportion of watery parts, may ſo far differ from the 
venous darker coloured blood. But, to clear up this cir- 
cumſtance, farther experiments are requiſite. 

From on and the ſame maſs of blood, driven into the a- 
orta, are generated all the fluids of the human body ; which, 
from their affinity to one another, are reducible to certain 
olaſſes. The manner in which they are ſeparated ought to 
be accounted for by the fabric or mechaniſm of the glands 
themſelves. But we muſt firſt conſider what the blood ſuf⸗ 
fed from its containing veſſels. 

« The 
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« The theory of the temperaments of the human body 
(ſays Dr Wriſberg), in the ſenſe commonly received by phy- 
ſicians, and taught in the ſchools, the received diviſion of 
them into four ſpecies, and their repeated production from 
the different nature and mixture of the blood, ſavours too 
much of the antient and particularly of the Galenical doc- 
trine. J think there can be no doubt that there are tempe- 
raments; and that the manner and rule which nature follows 
in man, and likewiſe in perfect animals, may be obſerved in 


the performance of the corporeal and mental functions, in 
either preſerving or endangering the health and life, in the 


exerciſe of moſt of the duties and affairs of life, and in the 
actions of the internal and external parts, which are more or 
leſs connected with the health of the animal. If, therefore, 
we would with to give any ſpecific name to this different re- 
lation and determination of the parts of our body, when once 
communicated with the ſyſtem in general, as we would do to 
any plant, or other particular natural body; or if we wiſh to 
keep the antient denominations {anguineous, choleric, phleg- 
matic, and melancholic, in preference to all others, we muſt 
be aware, that neither the various habits nor temperaments 
of mankind can originate ſolely from the different natures of 
the blood, nor can they all be comprehended under theſe 
four modifications. 

« The cauſes of diverſity of temperament ſeem to bez 
1. The various quantity, firmneſs, and ſentient faculty of the 


nervous ſyſtem, from the brain communicated to each nerve. 


1 have always obſerved a choleric, and cholerico- ſanguineous 
diſpoſition, in all perſons having a large brain and thick 
ſtrong nerves, along with a great fenſibility as well of the 
whole body, as of the organs of ſenſe. Hence ariſes a ready 
apprehenſion of objects, and an increaſe of underſtanding and 


knowledge, and, owing to the compariſon of many ideas, an 


acute and entire judgment, which choleric perſons poſſeſs in 
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ſo eminent a degree: But. along with this condition of the 
nerves, theſe people are exceſſively liable to grief and anger, 
when the body or mind is but ſlightly affected; and on this 
account medicines ſhould be cautiouſly given, and leſs doſes 
preſcribed to them. With a ſmall brain, and ſlender nerves, I 
have obſerved the ſenſes more dull, and a phlegmatic or phleg- 
matico-melancholic torpor conjoined. Thele people therefore 
require from external objects ſtronger impreſſions upon the 
organs of ſenſe, and theſe unpreſiions longer applied, if they 
are meant to leave laſting effects: Hence their judgment is 
frequently weak on account of the defect of ideas; and they 
ſeldom acquire any extenſive knowledge. But nature has 
compenſated theſe diſadvantages, by making them more able 
to undergo hardſhips, from change of climate, life, or la- 
bour; they demand more powerful medicines, and larger do- 


ſes. What a great difference in man and the cetaceous ani— 
mals! 2. The various degrees of irritability in the muſcular 
parts. For, wherever you find a very delicate irritability, 


aFe&ed by almoſt every ſtimulus, and retaining laſting im- 
preſſions, and at the fame time acting with a certain celerity ; 
in that caſe you cannot doubt of a choleric diſpoſition. Hence 
that remarkable ſtrength in the muſcles of ſome perſons, 
which act with ſo incredible quickneſs, deſpatch, and con- 
tancy. On the contrary, if you examine a phlegmatic per- 


ſon, you obſerve the contractile power of the muſcles lan- 


guid, disicultly yielding to ſtimuli, unleſs powerful; ſince 
the mulcles of phlegmatico-melancholic men are long of 
being determined to motion, althongh ſtrongly Excited, and 
finiſh it with an appearance ot languor. 3. Even a certain 
ſoftneſs is obſervable in all fibres and membranes, if you 
touch the body of a phlegmatic perſon; or a ſeeming hard- 
neſs and dryneſs in melancholic habits: Along with which 
particularities the phlegmarics join leſs elaſticity, whilſt, in the 
melancholie, there is a greater tone and contractile power. 
LO BISES: | As 


\ 4. There is in the air, undoubtedly, a certain electrical 


principle, which being by reſpiration communicated in differ- 
ent ways with the body, imparts a natural tone to the fibres, 
occaſions a quicker motion in the veſſels, and increaſes and 
diminiſhes by turns the alacrity of the mind. But, as this 
principle of atmo{pheric air does not prevail in equal quantity 


_ every hour of the day, all times of the year, and in every cli- 


mate; 1o lometimes we feel an univerſal laflitude, which ſud- 
devly ceaſes, the ſtrength of the body and mind being reſto- 
red with a ſerene and elaſtic air; ſo, in like manner, all men 
do not equally abſorb this electric matter, which thus forms 
a remarkable diverſity of temperament. 5. We ought, too, 
to combine with theſe the various nature of the blood from 
the proportion of its elements: And, in fact, as greater ſti- 
muli in the blood excite the heart to briſker contractions : 10 
a more acrid and copious bile may effectually promote the 
periſtaltic motion, and the abundance of mucus occation a 
tendency to lentar and frequent catarrhs. | | 

« There are then ſufficient cauſes, which, from our birth, 
may bring on, in the firſt growth of the parts of the body, 


an irrevocable de ermination to this or that habit or tempe- 


rament. I therefore can ſcarcely admit a complete tranſmu- 
tation of temperament, which, during the exerciſe of theſe 
natural laws, could render a purely choleric perſon phlegma- 
tic: But, that ſome change may take place in temperaments, 
that violent attacks may be mitigated, that lentor, torpor, 
and liſtleſſneſs, may be increaſed, I readily agree; and, from 
the remedies by which fuch a change may be produced, I 
form a ſecond claſs of the cauſes of temperaments. The chief 
are, 1. A different kind of meat and drink. An animal 
diet adds a great ſtimulus to our ſtrength, invigorates our 
tenſes, and ſometimes induces ferocity; as is evident from 


the Anthropophagi, carnivorous animals, wild beaſts and 


their whelps, and hunters, particularly if the abuſe of aro- 
matics, 
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matics, wines, and medicines, has ſupervened. Vegetables, 


on the contrary, increaſe the lentor of the fibres, weaken the 
ſtrength, diminiſh ſenſibility and irritability; in a word, 
induce a phlegmatic diſpoſition ; in which potatoes have a 
wonderful effect. It would be of great conſequence to pay 
regard to this in the bringing up of children, viz. to invigo- 
rate the inertia of the mental and corporeal faculties by the 
uſe of animal food, but to temper the vehement paſſions pe- 
culiar to choleric perſons, by uſing a vegetable diet. 2. The 
particular mode of education and examples. It need ſcarce 
be inſiſted on, that theſe poſſeſs great influence, particularly 
in infancy. Hence it happens that whole nations are of one 
temperament. 3. Climate, weather, native country. Rarely 
in an unſettled climate or country, in hot climates, or in moiſt 


countries, will you find in choleric perſons that alacrity of 


temper, agility of body, and quickneſs of underſtanding, 

which is ſo common in a ſerene and temperate climate, and 

high hilly countries. 4. The increaſe of knowledge. I 

have often admired that change which a ſtrenuous induſtry 

produces in ſome of the moſt dull men; fo that, with the 

increaſe of knowledge, they became of a more cheerful tem- 

perament. 5. Abundance and want of neceſſaries, both in 

life, and for the purpoſe of forwarding improvement. For 

this reaſon, it may happen that, according to the diverſity of 
the form of government, whether under mild or more ſevere 
and tyrannical laws, the temperament of the ſubject may be 
either lively or languid 6. The ſort of life itſelf, intercourſe 
with men, and public employment, may have a great ſhare in 
changing temperaments ; ſince rarely, after the 36th year of 
a man's life, do you find the blood ſtill pure; and a choleric 
perſ 0 ſcarcely preſerves his former alacrity after his goth. It 
is difficu to ſay into how many ſpecies temperaments ſhould 
be diviq. hat kind of character ſhould be aſſigned to 
cach, according to nature, and not conjecture. I doubt I 
may 
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may not be more ſucceſsful than the celebrated Kaempfius and 
Gerreſhemius, as I exhibit the outlines only. The ſangui- 
neous and phlegmatic temperaments ſeem, with various in- 
termedia, to comprehend all modifications. 1. The ſangui- 
neous, which is inconſtant, and not well ſpecified, is diſtin- 
ouiſhed by a vivid colour of the face; the veſſels are full; 

and hence, for the moſt part, they take ill with external 
heat; they are prediſpoſed greatly to inflammatory diſeaſes; 
they have a great ſhare of ſenſibility and irritability, which all 
therefore indicate a deſire of pleaſure in this temperament, 
and the greateſt inquietude, both of body and mind, prevails: 
They are talkative; abide not long with any occupation; 
they are eaſily ſeduced, and contract an intimacy with every 
body ; but they ſoon forget their friends, ſhewing a certain 
liffidence to all of them; they ſeldom meddle with affairs of 
any conſequence z and rarely acquire proficiency in the ſci. 
ences, unleſs in an advanced age. 2. The ſanguineous-cho- 


leric enjoys a better mixture of cauſes ; it has the ſupports of 


health and cheerfulnefs along with the former, but has perſe- 
verance in common with the choleric. 3. The choleric : 
Here you will always obſerve the body lean, though not ema- 
ciated and dry, as in the caſe with melancholic; the ſkin is 
of a whitiſh yellow, with red hairs 3 the balls of the eyes are 
of a moderate magnitude, the pupil being frequently dim; a 
penetrating lively countenance, ſometimes joined with a de- 
gree of ferocity ; a quick pulſe; actions of the 'muſcles in 
walking, ſpeaking, and other reſpects, very rapid ; copious 
2nd acrid bile ; hence an effeCtual periſtaltic motion, more 


frequent ſtools, a ready inclination to undertake any thing of 


conſequence, formed as if to command, and particularly fond 
of animal food. 5. The hypochondriac : An unhappy tem- 
perament, troubleſome to itſelf and others. Men of this fort, 
for the moſt part, are ſubject to diſeaſes in the liver, have a 
yellowiſh appearance, always diſcontented, wonderfully tor- 
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tured with envy and diffidence, and are called by ſome cho- 
nr 2 he welancholic have a dejected ai pet : 
The eyes, for the moſt part, fmall, retracted, and winking; 


. the hair black, and. Ein rigid; remarkable for its dryneis. and 
leanneſs; a ſmall, and flow pulle, tparing and black bile, a 


flow periſtaltic motion. They indeed have quick Percep- 
tions, and ponder long; they (ubrgit to toilio. E labgur with 
the greateſt patience, but Baiſh, 1t with tacredific iloy neſs: 


I ID, 


for the moſt part they Pay no regard to time. They eaſily 
bear the dijadvantages of lf ; ; but, when once their anger is 


excited, they love revenge. 22 The boeotic or ruſtic Joins 
a great ſhare of the ſanguipecus temptrament Wit. te me- 
lancholic and phlegmatic. ht body is luſty, full of juices, 
a ſmall irritability in its ſirong nufcles, and tome (tupor in 


Its ſmall nerves Perſons of this tort are capa! Ole ot no edu- 


cation; aud whatever they undertake favours of a low turn 


of mind. 8 The gentle and mild temperament. This is 
compoſed of the ſanguineous, choleric, and phlegmatic They 


are a good race of men, wiſhing well to all: In them. we al- 


ways perccive a calmucſs and ſweetneſs of manners. They 
ſtrongly hate a prating, noiſy loquacity. If devoted to ſtudy, 
they calmiy undertake the taſk, anxiouſly ponder what they 
learo, and are capable of great proficiency. 9. The flow 


5 ꝓhlegmatic is diſtinguiſhed by a ſoft and moſtly whitiſh kin, 
à very lax body, very prominent eyes, drowſy aſpect, a flow 
and weak pulſe : For the molt part they ſpeal- flow, are Pa- 


tient of the weather's inclemency, and other people” O affronts ; ; 


born to obey; and, on account or their Highter irritability, 
& 1 


* < 


diſſicultly are and caſily pacified ag gain. 
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3. Of the Circulation or Motion of the Blood through 8 the Ar- 
reries and Veins, 


Taz arteries and veins contain either blood or lymph, The 
red blood fills thoſe arteries and veins which we call red, or 
6f the firſt order, and which have their origin in the heart. 
Sometimes theyare verylooſelyand imperfectly diſtended bythe 
blood, and at other times they are rendered very full and turgid- 
After death, the veins are found fuller of blood than the arte- 
ries ; and fometimes, when the perſon has been dead a con- 
fiderable time, the ſmall veins have been found diſtended with 
air. But the arteries of a dead body commonly contain only 


a ſmall quantity of blood. 


This diſtending blood is rapidly moved through all the veſ- 


Fels of a living body, as is demonſtrated to us from wounds; 


and the patient ſooner or later expires from tfie loſs of fo 
much blood as was neceſſary for the maintenance of life; 
this loſs of blood happens almoſt inſtantly trom the larger 
arteries, and ſometimes very ſuddenly from the jmalier ones? 
But from the veins, unleſs they are ſome of the largcit, it is 


generally {low 3 yet are there not wanting inſtances of fatal 
| kemorrhagies from wounds of the veins, in the inner corners 


of the eyes, and thoſe under the tongue. Lxperiments made 
upon living animals ſufficiently evince the impulſe and rapi- 
dity with which the blood is moved, particutarly through 
the arteries. The height to which blood aſcended from 
the carotids, when cut, according to Hale's calculation, 
Dr Wriſberg ſaw confirmed in robuſt men who were be- 
headed: It is generally about ſeven feet, with this dif- 
ference, however, that in two examples the blood ſprung 
higher from the vertebrals than from the carotids. In the 
larger trunks it runs ſwifteſt, but in the leaſt of them, 


ſomewhat flower. In the larger veins, the blood's celerity 
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is leſs. than in the arterial trunks, in the ſame proportion af 
the ſections of the arteries are leſs than thoſe of the veins, 5. 6. 
twice or almoſt thrice as flow. Another argument of the 
circulation is the con preflure Bate relaxation of a vein, where. 
by the motion of the blood is promoted from one valve to 
another. The motion of the blood through the veins is u- 
niform or equable; but in the arteries, it is alternately 
greater when the veſſel is more dilated, and leſs when it is 
contracted. . This is proved by ocular inſpection in hing 
animals. ; | 
That the motion of the blood is a . 3 
through the ſanguineous arteries into the veins, is diſcovered 
from experience. For, firſt, it is certain, that all the arteries 
and veins communicate or open the one into the other; be- 
cauſe, often from one, and that a ſmall artery, all the blood 
of the whole body may be evacuated. We have numerous 
examples of fatal hemorrhagies from an inner artery of the 
noſe, from the gums, from a finger, from a tooth, from a cu- 
: taneous pore enlarged, from the punctum lacrymale, from the 
wound of cupping, and even from the bite of a leech. There 
are, therefore, of courſe, open ways, by which the blood 

ſpeedily flows from the venous into the arterial ſyſtem, 
That the blood, again, in the arteries, flows from the heart 
towards the extreme parts of the body, is proved by the mi- 
croſcope, and by a ligature on the artery of a living animal, 8 
and likewiſe by the fabric, mechaniſm, and proportion of the 
ſemilunar valves between the arteries and their correſponding 
ventricles. Whatever artery is ſtopped by a ligature, the 
ſwelling enſues in that part between the heart and the liga- 
ture, whillt the other part beyond the ligature, which is 
| more remote from the heart, 13 emptied : Neither has 
it there any pulſation, nor, if it be there wounded, will 
* yield any blood, T he ſame effects which we ſee fol- 
low from a ligature, are likewife often produced by dif- 
caſe; 


Chap II. OF THE BLOOD. 251 


eaſe; as when ſome tumour, by compreſſure or an aneuriſin, 
intercepts the blood's motion from the heart, Experiments 
of this kind have been made on moſt of the arteries ; anaf- 


| tomoſes; however, or the blood flowing through a neighbour- 


ing branch, or the retroceſſion of the blood in a dying ani- 
mal, form exceptions to this rule. a | 
But the courſe or motion of the venous blood, has been 
always more doubted; almoſt all the antients have been 
perſuaded, that the blood in the veins flowed through them, 
either from the heart or from the liver, to all parts of 
the body. Very few of them have known that this was 
an error. Several of them have, indeed, acknowleuged it to 
be falſe in the pulmonary vein. But that the blood did not 
move from the heart in the vena cava was known to Mill 
fewer anatomiſts of the antients: Only to Andreas Caefal- 
pinus by chance, and (from an eee accident) to Ve- 
falius. | | 
Dr. William Harvey was the firſt who cxpetiinewniliy af- 
ferted the motion of the blood returning in the veins to the 
heart, in ſuch a manner as to render the whole inteiligiole, 
and leave no room for doubt, The valves ot the veins lead 
us to this truth; For the common uſe or ovice of thete valves 
is, to determine the preflure that is made from any quarter 
upon the veins, towards the heart, by allowing no opportunity 
to the venous blood that has once entered the trunk to ow 
back to the branches. For, ſince the valves open upwards 
towards the heart, the blood enters and expands them; 
and thoſe parts of the valves which project into the cavity 
of the vein, approach towards the axis, until the oppolite 
fides, by meeting together, ſhut up. the tube. This we know 
from inflatioas, ligatures, and injections of the veins; for 


vou never can force a liquor eaſily into the veins by propel- d 


ling it : againſt their valves. They do not, . indeed, every 
| where 
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where ſhut up the whole cavity of the veins z but where 


eee; 11 e b re e 
part of the tube. SEAT FI! 1111 10 batjewt F VO 


eee iv lates veins: ſeems to be: FR t 
ſuſtaivipg the weight of the blood, that its upper columns 
may not gravitate upon the lower; nor the blood, flowing 
through the trunks make too great a reſiſtance againſt that 
which follows it through the branches: For if, from the 


any; part, much exceed the impulſe that drives it on, ſo as to 


cauſe ſome part of the column to deſcend by its weight, it is, in 
that caſe, immediately catched, and ſuſtained io its relapſe by 
the next adjacent valve, which hinders it from urging againſt 
the. next. ſucceeding column, and affords time and opportunity 
for ſome contiguous muſcle, by its preſſure or concuſſion, 
to propel the column. This is the reaſon why valves are 
placed in the veins of the limbs and neck, in which parts 
they are both more numerous and more robuſt than elſe- 
where, This is alſo the cauſe of varices, when the blood, 


entering the hollow valves, urges their ſolid convexity down- 
wards, and makes the vein dilate in that part. Likewiſe, in 
muſcular action, the valves are the cauſe of the whole effect 
of the preſſure which the veins ſuſtain, forwarding the Wood | 


in its due courſe towards the heart. 
Morcover, the valves placed in the right ade of Pg * 


are ſo conſtructed, that they freely permit blood, air, or wax, 
to paſs from the venous trunks of the cava into the n 9 


but deny any reflux from the heart into the veins. 


Again, ligatures, in a living perſon, make this nden ; 
mort evident When the veins of the limbs are tied, either 
by deſiga or accident, about the hams, arms, aneles, or wriſts, 
the un below the ligature ſwells, the veins fill and diſtend 
themſelves, and, when opened, make a free diſcharge of =p 
blood; But at ths ſame time nothing of this kind, happens 

Yoo | aboye | 


{ 
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above the ligature; nor are any of the veins to be ſeen there. 
The ſame phenomenon happens when the veins are compreſ- 
ſed by ſwelled or ſcirrhous glands in the viſcera; and from 
polypuſes the veins are often greatly ſwelled or enlarged into 
tumours. Theſe ligatures will ſerve to keep abba 15 
limb round which they are tied, that it may not return — 
the heart, and be loſt through 4 wound in another part. 
The experiments which have been made in living animals, 


to prove this caurſe of the blood, are „ 


From them, even from our own, it appears, that by tying 
any vein, in a living animal, near the cava, or belonging to 


the pulmonary veins, that part always fwells' which is moſt = 


remote from the heart, all below the ligature appearing diſ- 
tended with the retained blood, while above and next the 
heart they are pale and flaccid. Laſtly, if the arteries are 
tied at the ſame time with the veins, theſe laſt remain flaccid, | 
and empty; but, upon removing the ligature from the arte- 
ries, the veins are immediately filled. 

In like manner, the infuſion of poiſons or Ny 
ſhew, that, into whatever vein you inject chemical acid ſpi- 
rits, the forte of the poiſon is driven along with the blood to 
the heart itſelf. That the brain is affected with the narcotic 
virtue of opium, and the inteſtines and ſlomach with the 
virtue of purgatives and emetics injected into the veins, is a 
demonſtration that the blood, with which theſe ſubſtances 


were mixed, had paſſed through the ramifications of the 


veins to the heart, and from thence through the whole body. 
We have another proof in the transfuſions of blood; in 

which all the blood. from the arteries of one animal is urged 

into the veins of another exhauſted of blood; whereby the 


heart, arteries,” apd empty veins of the latter, become fo © © 
turgid, and well repleniſhed, that they produce a remark- 


able degree of vivacity in the _ or even "GY it ta la- 
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That the blood paſſes from the leaſt arteries into the 
Jeaſt veins, we are clearly taught by anatomical injection; 
where, by one arterial trunk, we eaſily fill all the arteries and 
veins, almoſt throughout the whole body; provided the li. 
guor be watery, or very fluid, fo as to paſs 1 into the 
veſſels of the head, meſentery, heart, and lungs. 

Laſtly, the micro/cope has put the matter beyond all doubt; 
zn the pellucid tails, feet, and meſenteries, of animals, 
we ſee that the blood, brought to the extreme parts by the 
arteries, is poured either into ſmall veins continuous with the 
reflected artery, or elſe goes through branches of the arterial 
trunk: into the parallel communicating vein, by which it goes 
an to the parts neareſt the heart. This is the way in which 
the blood paſſes, as well into the leaſt veins which are capable 
of receiving only one globule, as into thoſe that are ſomewhat 
larger, and are able to admit two or more globules to ad. 
vance forward together. That there is no ſpongy or paren- 
chymous interpoſition between the arteries and veins, in the 
general courſe of the circulation, is proved both from micro. 
ſcopic obſervations and injections. For, if there were any 
ſuch parenchyma or ſpongy maſs between the arteries and 
veins, the hardening injections would ſhew it, 5 W 
extravaſated in an unſhapen maſs. 

The circulation of the blood is therefore now received by 
every one as a medical truth; namely, that all the blood of 
the human body i is carried through the aorta, from the left 


cavity of the heart, to the extreme parts or converging ends 


of the arterial branches; from whence the whole maſs is a- 


gain rranſmitted i into the leaſt veins, which convey it to "the 


larger, and from them into the cava and heart itſelf; in 
which courſe it perpetually goes and returns during life, | 


 >Yet there are not wanting ſome inſtances where, by paſ- 


fions-of the mind, by .copious blood-letting, or eonvul- 


Po _ blopd has been forced to recede back from the 


USE ſmaller 


— rr mnnrmnmounnk 
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ſmaller into the larger arteries z and, on the other Ede; | 


where an obſtruction has been formed above the valves, the 


blood has been known to flide back from the venous trunks 


into their ſmaller branches. But then theſe accidents'are 
very momentaneous or ſudden, and the blood ſoon returns 
into its natural courſe. I heſe things ren moſt frequently 
in the abdomen and vena portarum. 

The courſe of the humours in the lymphatic voin, which 
have valves appears both from the nature of thoſe veins, and 
from ligatures: For every lymphatic vein, when tied, ſwelts 


between its ſmaller extremities and the thoracic du &; but 


grows flaccid between the duct and the ligature, All the 
valves in theſe, like thoſe of the blood-veins, give a free paſ- 
ſage for flatus and mercury to flow to the thoracic duct: 
But they make a reſiſtance, and often an obſtinate one, to any 


return the other way * ſometimes they have been 


known to yield, 
The vapours that moiften the ds cellular ſubſtance, the 


ſteams of the abdomen and other cavities, are all abſorbed 


by the leaſt pellucid veins, and ſo conveyed to the blood 


veins, that their contained juices may paſs on to the heart: 
And from thence it is that oedema enſues, when a vein is 
compreſſed by a ligature ; becauſe, by intercepting the courſe 
of the abſorbing veins by the ligature, the vapours being un- 
abſorbed, ſtagnate. In the other ſmaller veſſels we can 
make no experiments; but they appear conformable to what 
we have ſaid of the larger veſſels, both from reaſon and ana- 
logy. This doctrine is 1: kewiſe ſupported by the experiments 


of water, or other liquors, abſorbed out of the cavity of the 


inteſtines, thorax, and pulmonary veſicles. 


All the juices, therefore, in the human body, are driven 


out of the heart into the aorta; from whence they are all re- 
turned again to the heart by the veins; thoſe humours 
only excepted which are exhaled or difcharged ont of the 

7 body. 
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body. To complete this circle, it only remains for us to find 

out a courſe for the blood from the right to the left cavities 
of the heart; but this firſt ſuppoſes us to be acquainted 
with the hiſtory of the lungs and the pulmonary veſſels. 


$ 9. Lungs. 


Situation in general, and figure. The wa! are two large 
—— bodies, of a reddiſh colour in children, greyiſh in adult 
ſubjects, and bluiſh in old age: They fill the whole cavity of the 
| thorax; one being ſeated in the right fide; the other in the 

left, and are parted by the mediaſtinum and heart. They are of 
a figure anſwering to that of the cavity which contains them; 
that is, convex next the ribs, concave next the diaphragm, 
| and irregularly flatted and 3 next the mediaſtinum 

and heart. 
When the lungs : are viewed out of the thorax, they TCpre- 
ſient in ſome meaſure an ox's foot, with the forepart turned 
to the back, the back part to the Kernucm, and the lower 
part to the diaphragm. 

Divifion and figure in particular. They are diſtinguiſhed 
into the right and left lung; and each of theſe into two or 
three portions called Jobi, of which the right lung has com- 

monly three, or two and a half, and the jeft lung two. The 
right lung is generally larger than the left, anſwerably to 
that cavity of the breaſt, and to the obliquity of the mediaſ- | 
tinum. 

At the 3 edge of the left lung, there is an indented 
notch or finus oppoſite to the apex of the heart, which is 

| therefore never covered by that lung, even in the ſtrongeſt 
inſpirations; and conſequently the apex of the heart and pe- 
ricardium may always ſtrike againſt the ribs; the lungs not 


"FA ſurrounding the heart in the manner commonly taught. 


IT bis ſinus is * in Euttachius' i Tables, 


Str uc- 
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bn Strufiupe. THE ſubſtance of the lungs is almdft all ſnöngy, 
: being made up 'of an infinite number of membranous cells, 
| and of different ſorts'of veſſels ſprea among theſe cells, im in- 


numerable ramifica tions. and ds Uli 


Crats. This whole maſs is covered by a membrane conti- 
nued from each pleura, which is commonly ſaid to be double; 


but what is looked upon as the inner membrane, is only an 
, expantion and continuation of a cellular fubttancè, Which ſhall 
be ſpoken t. to after I have deſcribed the velſels 6 of khis if 


ee eie 


cus. 


Bronchia. The veſſels which compoſe part of the Thb- 


ſtance of the lungs are of three « or four kinds; the air-vefltls, 
5 blood-veſlels, and lymphatics, to which we may add the 
ner ves. The air-veſſels make the chief bart, and are termed 


bronchia. 
Theſe bronchia are conical tubes, compoſed of an infinite 
number of cartilaginous fragments, like ſo many irregular 


arches or circles, connected together by a ligamentary e- 


laſtic membrane, and diſpoſed in ſuch a manner as that 


the lower cally | inſinuate themſelves within thoſe above 


them, 

They are lined on the inſide by a very fine membrane, 
which continually diſcharges a mucilaginous fluid; in the 
ſubſtance. of the membrane are a great number of fmall 
blood · veſſels, and on its convex fide many longitudinal lines, 
which appear to be partly fleſhy and partly made up of art 


elaſtic. ſubſtance of another kind. 


.*' The, bronchia are divided, in all directions, into an infinite 


gi ——— of ramifications, which diminith gradually in ſize; - 


and, as they become capillary, change their cartilaginous ſtruc- 


ture into that of a membrane. Beſides theſe very ſigall ex- 


D 


,dremuties of this numerous ſeries of ramifications, we find that 
all the ſubordinate trunks, from the greateſt | to the fmalleſt, 
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ſend out from all ſides a vaſt PI of ſhort eapiltary tubes 
of the ſame kind. * 

Veffculae bronchiates. Zach of theſe nu merous bronchial 
tubes is widened at the extremity, and thereby formed into a 
ſnall membranous cell, commonly called a veſele. Theſe 
cells or folliculi are cloſely connected together in bundles; 
each ſmall branch producing a bundle proportional to its 
extent and the number of its ramifications. 

Lobuli. Theſe ſmall veſicular or cellulous bundles are 
termed ſebulis and, as the great branches are divided into 
ſmall rain), ſo the great lobules are divided into ſeveral ſmall 
ones. The cells or veſicles of each lobule have a free com- 
munication with each other, but the ſeveral lobules do not 
communicate ſo readily. | | HE 

Interlobular ſubſlance. The lobules appear diſtinctly to be 
parted by another cellulous tubſtance, which ſurrounds each of 
them 1n proportion to their extent, and fills up the interſtices 
between them. This ſubſtance forms likewiſe a kind of irre- 
gular membranous cells, which are thinner, looſer, and 
broader, than the bronchial velicles. | 

This ſubſtance is diſperſed through every part of the lungs, 
forms cellulous or ſpongy vaginae, which furround the rami- 
fications of the bronchia and blood veſſels, and is afterwards 
{ſpread over the outer ſurface of each lung, where it forms a 
kind of fine cellular coat, joined to the general covering of 
that viſcus. 

When we blow into this interlobular ſubſtance, the air com- 
preffes and flattens the lobuli; and, when we blow into the 
bronchial velicles, they immediately 4well z and, if we continue 
to blow with force, the air paſſes inſenſibly into the interlobu- 
lar ſubſtance. We owe this obſervation to M. Helvetius. 

Vaſcular texture. All the bronchial cells are ſurrounded, 
by a very fine reticular texture of the ſmall extremities of 
arteries and veins, which communicate every way with each 

other. 
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other. The greateſt part of this admirable ſtructure i is the 
diſcovery of the illuſtrious Malpighi. 4, 

Blaod· veſſelt. The blood-veſlels of the lungs: are of t two 
kinds ; one common, called the pulmonary artery and veins ; 
the other proper, called the bronchial arteries and veins. 

The pulmonary artery goes out from the right ventricle of 
the heart; and its trunk, having run directly upward as high 
as the curvature of the aorta, is divided into two lateral 
branches; one going to the right, called the right pulmonary 
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artery ; the other to the left, termed zhe let pulmonary artery. » 
Ihe right artery paſſes under the curvature of the aorta, and 15 
is conſequently longer than the left. They both run to the 5 
lungs, and are diiperied through their whole ſubſtance by ra- 13 
mifications nearly like thoſe of the bronchia, and lying in the 4; 


ſame directions, 
Ihe pulmonary veins having been diſtributed through the 
lungs in the ſame manner, go out on each fide, by two great 
branches, which open laterally into the reſervoir or muſcular 
bag of the right auricle, 
The ramifications of theſe two valle of veſſels in the lungs i 
are ſurrounded every where by the cellular ſubſtance already 4# 
mentioned, which likewiſe gives them a kind of vagina; and : 1 
the rete mirabile of Malpighi, deſcribed above, is formed by i 
the capillary extremities of theſe veſſels, It muſt be obſer- 
ved, that the ramifications of the arteries are more numerous 
and larger than thoſe of the veins, which, in all other parts 
of the body, exceed the arteries, both in number and fze. 
Bronchial arteries and veins, Beſides theſe capit:1 blood- 
vellels, there are others called the bronchial arteries and Veins, 
which are very ſmall, but they follow the bronchia through 
all their ramifications. They communicate with the pulmo- 
nary arteries and veins in many places; and likewiſe with the 
arteries and veins of the oeſophagus, and with the branches: 
of the coronary artery and vein, 


The 
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The varieties in the origins of the bronchial arteries and 
veins, eſpecially of the arteries, their communications or a- 


naſtomoſes with each other and with the neighbouring veſ- 


ſels, and, above all, the immediate anoſtomoſis of the bron- 
chial artery with the common pulmonary vein, are of ſo great 
conſequence in the practice of phyſic, that it will be proper 
to repeat here what we have ſaid about them elſewhere, that 
the attention of the readers may not be diverted by being o- 
bliged to turn to another part of this work. 

The bronchial arteries come ſometimes from the anterior 


part of the aorta deſcendens ſuperior, ſometimes from the 


firſt intercoſtal artery, and ſometimes from one of the oeſo- 


Phagacac. They go out fometimes ſeparately, toward each 


jung; ſometimes by a ſmall common trunk, which afterwards 


divides to the right and left, near the bifurcation of the af- 


pera arteria, hereafter to be deſcribed, and follow the rami- 
fications of the bronchia. 


The left bronchial artery frequently comes from the aorta; 
and the right, from the ſuperior intercoſtal on the ſame ſide, 


becauſe of the ſituation of the aorta, There is likewiſe ano- 
ther which ariſes from the aorta poſteriorly near the ſuperior 
intercoſtal, and above the anterior bronchialis. 

The bronchial artery gives off a ſmall branch to the auricte 


of. the heart on the ſame fide, which commanicates immedi- 


ately with the coronary artery. 

Sometimes one bronchial artery gives origin to ſeveral ſu- 
perior intercoſtals; and ſocetimes feveral bronchial arteries 
tend off ſeparately the ſame number of intercoſtals. 


The bronchial: veins, as well as arteries, were known to 


Galen. Ihe vein on the left fide goes into the left ſuperior 


intercoſtal vein, while the trunk on the right fide paſſes into 


the vena azygos ; and ſometimes both veins are branches of 
the gutturalis. | 


Nerves, The lungs have a great many nerves diſtributed 


e 
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through them by filaments which accompany the ramifica- 
tions of the bronchia and blood-veſſels, and are ſpread on the 


cells, coats, and all the membranous parts of the lungs. The 


eighth pair, and great ſympathetic nerves, form, behind each 
lung, a particular intertexture, called plexus pulmonaris from 
whence nervous filaments go out, which communicate with 
the plexus cardiacus and ſtomachicus. | | 

Lymphatic veſſels. On the ſurface of the human lungs, 

between the external and cellular coat, we obſerve lymphatic 
veſſels: But we ought to take care not to miſtake for ſuch 
veſſels a tranſparent reticular ſubſtance obſervable on the 
ſurface of the lungs, after blowing ſtrongly into the lobuli; 
this appearance being entirely owing to the air which paſſes 
through the bronchial veſicles into the interlobular cells, and 
which, by ſeparating a certain number of lobuli, finds room 
to lodge between them. | | 

Ligaments. Under the root of each lung, that is, under 
that part formed by the ſubordinate trunk of the pulmonary 
artery, by the trunks of the pulmonary veins, and by 
trunk of the bronchia, there is a broad membranous 
ment which ties the poſterior edge of each ung to wh 
ral parts of the vertebrae of the back, from that root all: 
way to the diaphragm. 

Trachea arteria.” The bronchia already di bad are 
branches or ramifications of a large canal, partly cartit., 
and partly membranous, called :rachea or aſpera 1 Is 
atuated anteriorly, in the lower part of the neck, from 
whence it runs down into the thorax between the two pleu- 
rae, through the upper ſpace left betwcen the duplicature of 
the mediaſtinum, behind the thymus. 

Having reached as low as the curvature of the aorta, it di- 
vides into two lateral parts, one toward the right, the other 
toward the left, which enter the lungs, and are diſtributed 
chrough them in the manner already deſcribed. Theſe two 


branches 
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branches are called 8 ; and that on athe right fide is 


ſhorter than that of the left, whereas the right pulmonary 


artery is the longeſt. 


'The trachea conſiſts of ſegments of circles or cartilaginous 
hoops, Ciſpoſed in uch a manner as to form a canal open on 
the back part, the cartilages not golng quite round ; but this 
opening is filled by a ſoft glandular menibrane, which com- 


Pletes the circumfereace of the canal; but this cannot be to 


give way to the oc{ophagus, for, inſtead of deſcending i im- 
mediateiy upon the middle of that canal, the trachea inclines 
a little to the right fide, and the dame ſtructure is found in 


the back part of the great bronchial veſſels, which are at 
ſome diſtance from the oeſophagus. | 


Each circle is about the twelfth part of an inch in breadth, 


and about a quarter of that ſpace in thickneſs. I heir ex- 


tremities are round ; and they are ſituated horizontally above 
each other, ſmall interſtices being left between them, and the 
lower edge of the ſuperior ſegment being turned towards the 
upper edge of thoſe next below them. 


They are all connected by a very ſtrong elaſtic membra- | 


nous ligament fixed to their edges. I have obſerved the firſt 


three ſegments united into one ſubſtance, bent alternately ia 


% 


two different places, according to its breadth. Sometimes 
two are continuous in the ſame manner. 1 
The trachea is covered externally with a quantity of cel- 
lular ſubſtance, which unites it to the neighbouring parts, 
and it is lined on the inſide by a particular membrane, 
which appears to be partly fleſhy or muſcular, and partly li- 
gamentary, perforated by an infinite number of ſmall holes, 
more or leſs imperceptible, through which a mucilaginous fluid 
continually paſſes, to defend the inner furface of the trachea 


againſt the acrimony of the air which we breathe. 


This fluid comes from {mall glandular bodies diſperſed 
through the ſubſtance of the memirane, but eſpecially from 
glands 
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glands ſomething larger hl the former, which lie on the 


outer or poſterior ſurface of that ſtrong membrane by which 


the circumference of the canal is completed. The ſame 
ſtructure is obſervable in the ramifications of the trachea from 
the greateſt to the ſmalleſt. 

All the veſſels of which the lungs are chiefly compoſed, 
that is, the air-veſſels or bronchia, and the blood-veſſels, or 
the pulmonary 1nd bronchial arteries and veins, accompany 
cach other through this vv hole viſcus. 

They are commonly diſpoſed in ſuch a manner, even to 
the laſt ramifications, as that a ſubordinate trunk or branch of 
the bronchia lies between the like trur ks or branches of the 
pulmonary artery and vein ; the bronchial veſſels being im- 
mediately joined to the bronchia. In ſome places theſe three 
kind of veſſels touch each other in ſuch a manner as to leave 
a triangular ſpace in the middle. 

The bronchia are divided into a very great number of ra- 


miſications; and the laſt rami are the pedicles or footſtalks 


of the ſmall lobuli. All the lobuli are angular, oblong, 
broad, thin, &c. The footſtalks ſend out other {maller mem- 
branous pedicles, which are very ſhort, and terminate in the 
bronchial veſicles or cells, of which they are continuations. 


The ſubordinate trunks and rami detach a great number of 


theſe pedicles from their convex ſurface. 

When we blow into the lungs, the bronchial cells neareſt 
their outer ſurface appear like {mall portions of round veſi- 
cles; and from this appearance all the bronchial cells have 


got the name of vſcles, though they are all angular, except 


thoſe which 1 have now mentioned. 
When we examine a lung without blowing it up, we find 
that the cartilaginous ſegments of the bronchia lie ſo near as 


to be engaged in each other; and in drawing out any por- 


tion of the broachia' by the two ends, theſe ſegments are 
parted, and the whole canal is increaſed in length ; but it 
contracts 
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contracts again, by means of its watte membrane, as  foon 38 


= that force is taken off, 


. When. we open lengthwiſe any portion of the WO 


3 artery and vein in the fame lung, we meet with a great num. 
ber of tranſverſe rugae, which are deſtroyed when theſe vel. 
- fels are elongated. 1 his f is an obſervation made by M. Hel. 
vetius. 


In conſequence of this ſtructure, all the ramifications, both 
of the bronchia and pulmonary arteries and veins, have con- 


ſtantly the ſame direction, whether the lung be inflated or 


_ collapſed ; and they contract in length, without being either 


contorted or folded. Theſe veſicls are elongated i in exipira- 


tion, and ſhortened in inſpiration. 


Theſe three veſſels lie in a fort of cellular vagina, which 


accompany all their ramifications; and is a continuation of 


their interlobular cells, or cellular ſubſtance, in the interſtices 


of the lobuli. The pe'liculi which compoſe it are, however, 


there diipoſed in a more regular manner, and more longitu- 


dinally, than in other places, and thereby «pear to form a 
true vagina. . 

When we blow through a pipe introduced ſo far as to 
touch immediately a trunk of the blood-veſſels or bronchia, 


the air runs at firſt through all the cells that lie neareſt that 


trunk or its branches; but it we continue to blow, it inſi- 


nuates itſelf through the whole interlobular ſubſtance. 


Bronchial glands. At the ar gle of the firſt ramificat ion of 
the trachea arteria, we find on both the fore and back ſides 


certain ſoft, roundiſh, glandular bodies, of a bluiſh or black- 
iſh colour, but reddiſh in a child; in fize they vary from 


that of a field-bean to that of a millet-ſeed. Through theſe 
the lymphatic veſſels of ie N at in their wer to "the 


thoracic duct. 


The trachea has feveral code; 0 has been Mrs 


ed. The outermoſt or common covering ſurronnds that part 


of 


Oh 4.0 #.9 þ — 


of the trachea which lies in the thorax; but out of the tho- 
rax, this firſt coat is derived from the aponeurotic expanſions 
of the muſcles of the neck; and it is between this and the 


following covering, that the glands alrcady nicutioned are f- 


tuated. 

The ſecond is a proper coat, being a continuation of the 
cellular covering of the lungs ; the peliiculae of which, nearett 
the cartilaginous ſegments, ſerve them for an external peri- 
chondrium. The third inembrane lies on the inſide, adher- 
ing cloſely to the fame cartilages, and ſupplying to theſe the 
place of an internal perichondrium. | 

The fourth membrane is that which completes the circum- 
ference of the cartilaginous circles of the trachea. It con- 
fiſts, chiefly of two laminae or rata, partly mufcular aud 
partly tendinous; the external or poſterior lamina conſiſting 
of longitudinal ſibres; and the internal, or anterior, of 
tranſverſe fibres. This membrane is perforated by the fmall 
ducts of the above mentioned glands, which difchzrge a Auid 
when preſſed; and being examined through a microſcope, 


they appear veſicular or folliculous, h. uch like that of the 


ſtomach. 


The ligaments between the cartilaginous ciccles are very 
ſtrong and elaſtic z and each uf them is continved to wo Care 
tilages, without communicating with any of the ell, being fie 
ed to the edges of theſe cartiiages lnuch in the ſaiie manner 
as the intercoſtal mulcics are interied in the ribs. 

As the bronchia penctrate into ihe lutſiance of the lungs, 
they gradually loſe their cartilages, till at laſt they become 
purely membranous ; but the mulculai lines of M. Morgagnt 
appear as much, and ſomctimes more thau belore. tie two 
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| and bronchial veſicles or cells, which open from within out- 


2 


wards, | 

fe. | Reſpiration is DE by organs of two kinds, | 
one of which may be looked upon as active, the other as paſ- 
five. The lungs are of the ſecond kind, and the firſt com- 


en chiefly the diaphragm and intercoſtal muſcles. 


As ſoon as the intercoſtal muſcles begin to contract, the 
arches of the ribs are raiſed together with the ſternum, and 
placed at a greater diſtance from each other; by which 
means the cavity of the thorax is enlarged on the two late- 
ral and anterior ſides. 

At the ſame inſtant the diaphragm is 1 or brought 
toward a plane by two motions, which are apparently contra- 
ry; that is, by the contraction of the diaphragm, and the 
dilatation of the ribs in which it is inſerted. The external 
ſurface of the thorax being thus in a manner increaſed, and 
the cavity of the bronchia being at the ſame time, and by 
the ſame means, lets reſiſted or preſſed upon, the ambient 
air yields to the external preſſure, and inſinuates itſelf into 
all the places where the preſſure is diminiſhed; that is, into 
the aſpera arteria, and into all the ramifications of the bron- 
chia, all the way to the veſicles. This is what f is called inſpi- 
ration. 

This motion of inſpiration is inſtantaneous, and ccaſes in 
2 moment by the relaxation of the intercoſtal muſcles ; the 
elaſtic ligaments and cartilages of the ribs bringing them 
back at the ſame time to their former ſituation. This mo- 
tion, by which the ribs are depreſſed and brought nearer to 


each other, is termed ex/Þþ17 ation. 


different manners. 


The pulmonary arteries and Veins, which accompany the 
bronchia through all their ramifications, and ſurround the ve- 
ficles, tranſmit the blood through their narrow capillary ex- 
tremities, and thereby change or 199 0 it, at 225 in three 
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: The firſt change or modification which the blood under- 
goes in the lungs, is to have the coheſion of its parts 
broken, to be attenuated, and, as it were, reduced to pow- 
der. The ſecond is, to be deprived of a certain quantity of 
ſerum, which tranſpires through the lungs, and is what we 
commonly call the breath. The third is, to be in a manner 
reanimated by the impreſſion of the air, whether the whole 
body of the air enters the blood, whether the common air is 
only the vehicle of ſome finer parts which are conveyed to it, 
or whether the air only compreſſes and ſhakes the blood as 
it paſſes round the bronchial veſicles in the reticular capillary 
extremities of the veſſels. | es 

The cartilages of the aſpera arteria and bronchia ſerve in 
general to compoſe a canal, the ſides of which will not fink 
in or ſubſide by compreſſion, but will nevertheleſs yield to 
certain preſſures and impulſes without breaking. As theſe 
cartilages are not complete circles or rings, and as their cir- 
cumferences are completed by elaſtic membranes, they allow 
of thoſe dilatations and contractions which modulate the 
voice; and as they are connected by elaſtic ligaments of a con- 
fiderable breadth, the alternate elongation and contraction of 
the bronchia is facilitated in the motions of reſpiration. 
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The larynx is commonly looked upon as the upper part of 
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the aſpera arteria : But we have already deſcribed it in the 
preceding chapter of the Head, with which it has a particular 
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connection in relation to the tongue. 


ro. Reęppiration. 

TRE lungs completely fill the ſacs formed by the 
pleura. They are freely ſuſpended by the great blood vel- 
ſels, unlels you call that a ligament, which is made 'by the 
external membrane of the pleura going to the lungs, and 
to the baſis of the diaphragm. Between the lungs and 

pleura | 


bi 
0 
} 
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pleura i is found a watery or clicks ſerous vapour, of a coagu- 
lable nature, like that of the pericardium ; which vapour 
tranfudes from the furtace of the lungs continually in the 
foetus, and not unfrequently in the adult. This is ſometimes 
increaied io as to form a dropſy, or thickens into a kind of 
ſebaceous matter; or, laſtly, concreting into fibres, W the 
lungs to the pleura. | 

The veſicles of the langs do not receive the air by a 
ſingle orifice from the trachea, as a vial; but the air, ex- 
haling from the leaſt branches of the trachea, is admitted 
in luch a manner into their irregular ſpaces, that it freely 
ſpreads through them from any one part of the lungs into 
all the reſt, and returns again in like manner. This is de- 
monſtrated by inflation, which drives the air even through 
the icaſt branches of the trachea into the ſmalleſt lobes ; 
from whence it readily palics into ail the reſt. Nor, in man 
and ſinaller animals, ſays Haller, is the cellular fabric of the 
intervals Mut up from the veſicles of the lungs; but, accor- 
ding to Habatier ani other late writers, there is no communi- 
cation between the common cellular ſubſtance and the cells 
of the lungs. | | | 

The air is driven into theſe veſicles through the trachea, 
which ariſes from the larynx ; and, in the upper part of the 
thorax is received between the laniinae of the polterior part 
of the mediaſtivum. 

Its laſt branches are inviſible, which exhale the air into the 
cellular {paces Of adult lungs, and likewiſe receive the watery 
vapours exhaling from the arteries into theſe ſpaces, from 
whence they are thrown by ex{|iration, 

The quantity of blood which enters into the lungs is ex- 


4 WW 


which is {eat in the ſame time throughout the reit of the 


ceedingly great, equal to (or even perhaps greater than) that 


body; which, therefore, demonſtrates ſome very conſiderable 


uſe! proper to this viſcus. And that air is concerned in the 
; | : ule 
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uſe of the lungs, appears from the univerſal conſent of na- 
ture, ſince we ſcarce find any animal without breathing; it 


appears alſo from the ſtructure of the lungs in the foetus, in 
which, for want of air, they are uſeleſs, receiving only a ſmall 
portion of the blood, which the pulmonary artery conducts 
from the heart. We come next, therefore, to ſpeak of re- 


ſpiration, i. e. the operation by which the air is drawn into, 


and expelled from the lungs. 


6 | 
The element of air appears, from the principles of philo- 


ſophy, to be an claitic and ſonorous fluid, with a ſpring 
which cannot be deitroyed But the 5: nopberical air, which 
we commonly receive into the lungs, is inpure, filled with a 
creat quantity of watery and other vapours, ' alſo with falts 
and the univerial acid, with the ſeeds of plants and animals, 
and other forcign matters, but in very minute particles; the 
ſpecific gravity of air 859 times leſs than water, a cubic foot 
of air weighing between 610 and 694 grains. This air, 
which ſurrounds the earth on all ſides, being preſſed by the 
incumbent columns of its own mals, perpendicularly, lateral- 
iy, and in all directions, enters forcibly wherever it meets a 
leſs reſiſtance, as appears from exp.riments made with the 
air-pump. Its preſſure upon the human body is not leſs than 
zoco pounds weight. It is repelled chicily by the pores of 
the membranes, uh ch are yet permeadle by water: It like» 
wife penetrates oil or mucus with difficulty. 

This air is excluded from ail parts of the human body by 
the {urrounding cloſe ikin, which, even when dry, is imper- 
vious to the air; and, in the living body, the ſkin becomes 


ſtill more impervious, on account of the fat under it filling 


the pores. We ſhall next inquire into the reaſon why, and 


the manner in which, the lungs receive air into their ſub- 


ſtance; and this inveſtigation becomes the more difficult, 


when we reflect that the lungs of an adult are always full of 
air, which, on a ſlight view of the ſubject, we might imagine 
| | would 
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would reſiſt the entrance of a freſh quantity. That the lungs 
always contain air is evident; becauſe, however cloſe you 
compreſs them, they will be till lighter than water; and, e- 
ven in the foetus, after they have been inflated but a few 


times, they always ſwim; whereas they ſink in water if they 


have not given admittance to the air. 
The equilibrium of the air's prefſure being removed in any 


place, it conſtantiy deſcends or flows that way where it is 


leaſt reſiſted. But air that is denſe and heavy will deſcend 
more eaſily than ſuch as is light. Air will not enter the 


lungs, if it is not ſo denfe as to overcome the force of the air 


already in the lungs. the reſiſtance of the bronchia, and the 
preſſure of the lungs themſelves. Hence an animal lives bet- 
ter in a denſe than in a light air; although light air is al- 
ways more tolerable, it it be at the ſame time pure, than 
denſe air; ſuch as that of the high mountains of the Alps, 


That air may enter the lungs, the air which is already in the | 
cellular fabric of the lungs mult be rarified : But this effect 


will follow, if the cavity of the thorax, in which the lungs 


are contained, and which they exactly fill, be dilated. Thus, 


the air, which is always in the lungs, expands into a larger 
ſpace ; by which, being weakened in its ſpring, it makes a 
leſs reſiſtance to the external air; and conſequently a portion 
of the external air deſcends into the lung, ſufficient to re- 


ſtore the rarified air in the lungs to the ſame denſity with 
that of the external air, | 


In order to dilate the lungs, and thus to induce ſuch a ſtate 
as that the external air may ruth into the lungs, it is neceſ- 
ſary for the thorax to be elevated. By this means, all the 
ſections of the thorax form right angles, and its capacity is 
increaſed. This motion is performed by various muſcles, 


which either operate conſtantly, or only at certain times. 
The intercoſtal muſcles, therefore, all of them act perpetually 


in in the ribs: : But ſome doubt has ariſen about the 
| | action 
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action of the internal intercoſtals ; becauſe their lower part is 
inſerted into that portion of the rib which is neareſt its arti- 
culation with the vertebrae, and which therefore ſeems to be 
the leaſt moveable : However, they nevertheleſs elevate the 
ribs ; for the great firmneſs or immobility of the upper rib, 
exceeding that of the lower, is evident from the articulation, 
weight, and ligaments there formed, which ſurpaſſes that mo- 
bility, ariſing from the greater diſtance of the centre of mo- 
tion. This appears from the diſſection of living animals; in 
which we ſee the inner intercoſtal muſcles operate in the ele- 
ration of the ribs, and reſt in the depreſſion of them. It alfo 
appears, from a flexible thread being fixed to the rib of a human 
ikeleton, and drawn in the ſame direction with that of the 
Sbres of the inner intercoſtal muſcles, by which means the 
lower rib will be always approximated towards the upper. 
The greater firmneſs alſo of the upper ribs proves this cir- 
cumltance, as they ſerve for a fixed point to the lower ones: 
For ihe firit or uppermolt ribs are from eight to twelve times 
firmer, and leis moveable, than the lower true ribs; but the 
difference of diſtance in them from the centre of motion is 


1carcely the twentieth part of the length of their whole lever. 


Laſtly, the elevating power of the internal intercoſtal muſcles 
appears plainly by experiment in a dead ſubject; when, by 
the thorax being raiſed, the muſcles inſtantly ſwell. 

By the action, therefore, of theſe muſcles, the thorax is e- 
levated, not altogether as one machine; nor would reſpira- 
tion be afliſted by ſuch a motion; but the ribs turning upon 
their articulations, though behind they are but little moved, 
yet the fore part of their extremities deſcends, and forms lar- 
ger angles both with the ſternum and vertebrae; but, from 


thence, in the middle of their arches, by aſcending, their lower 


edges are drawn upward ; at the ſame time, the ſternum is 


thruſt out forward more from the- vertebrae and from the 


bs. Thus the ribs are both removed farther from the ver- 
| tebrae, 


A 
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tebrae, and che right ribs from the left; and each diameter 
of the thorax, i. e. the diſtance between the right and left 
ribs, and the diftance between the ſternum and the vertebrae, 
are increaſed almoſt to two lines: And therefore this enlarge- 
ment, in every inlaginable ſcction of the thorax, will {uffi. 
-ciently. dilate its cavity. This action of the ribs is more par- 
ticularly complete in women, and in men who have no ſhort- 
neis of breath . The ſe effects are produced leaſt of all by the 
firſt ribs, but more by the following ones. In very ſtrong inſpi- 
ration, the ribs deſcend. both behind and before; and, along 
with theſe, the ſternum and the ſpaces between the cartilages 
are leſſened. But this dilatation alone is not ſufficient for heal | 


thy breathing; Nor is it ſo conſpicuous or evident in men; 
| although, in them, the intercoſtal muſcles, by retaining an 
C elevating the ribs, very much aſſiſt the inſpiration, while they 
afford a fixed point to the diaphragm, that the whole force 
of that muſcle may be ſpent, not ſo much in depreſling the 
ribs, as in urging down the abdomen. IThe greater part, 
therefore, of the ſpace which the thorax gains in inf] piration, 
ariſes from the action of the diaphragm; the centre of whicl 
is more moveable and at liberty than the reſt; cxcept.ja, the 
middle of its tendinous part near the fleſhy margin, where . 
incumbent heart makes a reſiſtance; but the lateral parts an 
the fleſhy portions belonging to them are the molt move- 
able. | 
There are two holes in the diaphr agm 3 of 


Which that en 
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the right ſide of its tendinous part is fomewhat ſquare, and 
circumſcribed by four ſtrong tendinous portions the, left, 


1 


which is elliptical, lies between the right and left ficihy, pœr- 


tions, which ariſe from the middle of the bodies of the ver- 
*tebrac of the loins: Under this opening they decuſſate and 
crols each other once or twice, but above they end in the 
tendon. This left opening is therefore drawn cole, rouge: br 


A 


zin the contraction of the diephragm m, while it is probablethat 


— 
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the other opening remains immoveable. The tendons are 
but little changed in the motion of the muſcles. 

The ſtructure of the parts, and the diſſection of living ani- 
mals, demonſtrate that the fleſhy portions of the diaphragm, 
which on all ſides aſcend from the firm parts to the middle 
and more moveable, do, by their contraction, depreſs the 
middle, and by that means draw down the lateral bags of 
the thorax, which contain the lungs ; and, by this means, 
the perpendicular diameter of the thorax is conſiderably in- 
creaſed. The fleſhy parts are more depreſſed ; the rendon 
leſs ; both becauſe it is fixed to the pericardium, and becauſe 
its own” ſubſtance does not contract. Even the oeſophagus 
and vena cava are contracted, while the diaphragm exerts its 
action. So that the diaphragm almoſt alone performs the 
office of reſpiration in a healthy man at reſt. The dia- 


phragm is alſo the chief inſtrument of reſpiration in the 


caſe of fractured ribs or ſternum, or where the ribs cannot be 
moved without exciting conſiderable pain. The force of the 
diaphragm alfo, in dilating the breaſt, is greater, a-cording to 


the calculations that have been made, than all the reſt of the 
powers which contribute to reſpiration. A great inſpiration is 
ſome what hindered ; becauſe, during the greateſt exertion of 
the diaphragm, the lowermoſt ribs are brought inwards, and 


thus the thorax is ſtraightened. Left this ſhould always 


happen, the intercoſtal muicles intertere in ordinary inſpira- 


tions; in the very great ones, they are interior to the dia- 
phragm. The phrenic nerve, which is more eaſily irritated 
than in moſt other muſcles, forces the diaphragm to perform 
irs office. The lun gs themſelves are altogether paſſive or o- 
bedient to the action of the air; and alſo to that of the ribs, 
and diaphragm, to which they are preſſed into cloſe contact 
on all ſides; and we ſometimes ſee them even preſſed through 
a large wound of the thorax; and ſometimes, when the cavity 

Vol. II. Mm is 
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is whole, we ſee them through the -toupſparent. views and 
Hart of the diaphragm. 
But, in larger inſpirations, when a greater e of | 
blood is driven into the lungs, and when there is any ob- 
Nacle or difficulty oppoſed to the action of the lungs them 
ſelves; in thoſe caſes, ſeveral other powers conſpire to ele- 
vate the thorax: Which powers are inſerted either into the 


thorax, clavicles, or ſcapulae; ſuch as the ſcaleni muſcles, 


trapezii, cervicales deſcendentes, ſerrati ſuperiores, and pecto- 
rales; together with the ſmall elevators. 


We have now deicribed the powers which are able to in- 
creaſe the capacity of the thorax i in all its three dimenſions, 
By theſe the cavity of the breaſt is dilated, ſo that it com- 


preſſes the lungs leſs than before: The lungs then ſtrive to 


diffuſe rhe:afcives over that ſpace, by the expanſion of the 
air contained in them, when the preſſure is removed. With- 
out that muſcular force, the lungs have no proper power of 
their own, by which they are capable of attracting air, . Even 
when they are full of air, if the aſpera arteria be cloſed, the 
animal vehemently attempts to inſpire, by the efforts of its in- 
tercoſtal muſcles and diaphragm. The air, which is preſſed on 
all aides by the incumbent columns of the atmoſphere, enters 
the thorax with the greatcr force, in proportion as the lungs 
contain leſs air; and yet more powerfully it they contain no air; 


but with no force at all, if the air admitted through a wound 


in the breaſt preſſes pon the external ſurface of the lungs, 
In this action, therefor e, which is called inſpiration, the bron- 


| chia a are every way inc. caſed, both in length and diameter 


becauſe all the diameters of the thorax are increaſed ; and 
the inflated lungs always kecp contiguous to the pleura; 


| without leaving ary intermediate . pace At the ſame time, the 


pulmonary blood-veſſels being contained i in the tame cellular 
covering with the bronchia, are, with them, extended in 
length, and ſpread out into larger, angles 3 : by which means 

= the 
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the circulation through them is rendered eaſier. While this 
is performing, the veſicular ſubſtance, or fleth of the lungs 
themſelves, filled with air, increaſes thoſe ſpaces through 


which the capillary blood-veffels of the lungs advance; ; 
whereby the veſicular preflure, upon each other, arid upon 


thoſe veſſels adjacent, is lefſened; Thus, therefore, the blood 


will flow with greater caſe and celerity into. and through, the 


larger and ſmaller veſſels of the lungs. Hence a dymg ani- 


mal is revived by inflating its lungs, and facilitating the paſ- 
ſage of the blood to the left ventricle of the heart; and thus 


people, ſeemingly dead by being kept a long time under wa- 


ter, are again recovered. The preſſure of the air upon the 


blood in the lungs, in this action, is fo inconſiderable as not 
to deſerve our notice, being at leaſt 300 times leſs than the 
force of the heart, and can never urge the air into the blood. 

Some anatomitts ſuppoſe that a quantity of air is contained 
between the lungs and the ſides of the thorax; and that this 


air is contracted during inſpiration, and being again expand» 


ed, preſſes the lungs, and cauſes expiration. They ſupport 
their opinion by producing inſtances of birds where this fact 
undoubtedly obtains. But we fee every thing concurs to 
confute theſe opinions with reſpect to man and quadrupeds, 
&c.; for, immediately under the pleura, in living quadru- 
peds, as well as in dead human bodies, the lungs are viſible, 
without any intermediate ſpace between them; but the pleura 


being perforated, the lungs are immediately, by the conti- 


guous air that enters, preſſed together towards the vertebrae. 
In birds, indeed, the lungs, being pervious to the air, admit it 
into the cavity of the thorax through large holes in their ſub- 
ſtance. But ia theſe animals there is a manifeſt ſpace between 
the lungs and the pleura. Large wounds, admitting the air 
only into one cavity of the thorax, diminiſh the reſpiration z - 
but, ſuch wounds as let the air into both cavities, quite ſuf- 
focate or ſuppreſs the reſpiration, The horas being opened 
wag: under 
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under water, ſends out no bubbles of air through the water; 
but, in birds, it does, becauſe they have air in their thorax; - 
If there ſhould-accidentally be any ſpace between the: [lungs - 
and the thorax, it is always filled up by a watery or ſerous 
vapour, or elſe. by the ſame vapour condenſed into a watery : 
lymph. If the lungs adhere, they injure the reſpiration but 
in a ſmall degree; which ought. entirely to ceaſe, if it requi- 4 
red an intermediate air between the lungs and thorax.  Fi-; 
nally, the external air being admitted to any of the internal 
membranes of the human body, deſtroys their texture, if they 
are not defended by a plentiful mucus; of which we can find 
none upon the ſurface of the pleura. 
But reſpiration, whether by the admixture of a fub-putrid 
vapour, or by ſome other method, certainly vitiates the air, 
and renders it unfit either for inflating the lungs or ſupport- 
ing flame ; and laſtly, it deprives that element of i its elaſticity. 
We may ſuppoſe that this happens from putrefaction, ſince 
the air is rendered peſtilential by a crowd, and fevers of the 
moſt malignant kind are thus generated in a few hours. Bur, 
in whatever manner this is produced, we are certain that the 
| air is vitiated in the lungs ; loſes its elaſticity ; and thus can- 
not keep the lungs diſtended, ſo as to tranſmit an increaſed: 
quantity of blood through the dilated pulmonary arteries in- 
to the veins. Nor can the will dilate the breaſt beyond cer-+ 
tain bounds, or aſſiſt that paſſage of the blood in an unlimit- 
ed manner. A ſtate of body, therefore, will take Place, in 
which the blood cannot paſs through the lungs, * 
Thus is generated a new reſiſtance to the blood continually | 
coming from the heart: And in long retentions of the 
breath, as in making violent efforts, the venous blood; eſpe- 
cially that coming from the head, ſtagnates before the right 
ventricle of the heart, which is ſhut, becauſe it cannot evas 
cuate itſelf into the lungs,; and thus ſwells up the face with 
redneſs, men burſts the veins of the brain, neck, inteſa 
20 | | 1 tines, 


a od 
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tines, kidneys, and laſtly of the lungs and even right auricle 
of the heart. I his ſtagnation of the blood occaſions prodi- 
gious anxiety and uncaſineſs to the ſpirits; it is alſo the cauſe 
of death in compreſſed air, in drowned people, and ſuch as 
are firangled, which is much more tudden than is commoniy 
imagined.” A living perſon, therefore, that he may remove 
thoſe mconveniences which proceed from an obſtruction of the 
paſſage of the blood, flackens the powers of inſpiration, and | 


excites thoſe of exſpiration, which _ the breaſt from an 


air too greatly rarified, 
"Theſe powers are, firſt, the elaſticity of the ribs; W 


being drawn upwards out of their natural ſituation, as ſoon 


as the powers which elevated them ceaſe to act, ſpontaneouſ- 


ly place themſelves, ſo as to make more acute angles with the 
ſternum and vertebrae. To this end conduces likewiſe the 
elaſtic force of the bronchia and veſicles diſtended with air, 
which ſtrive to contract themielves. Hence exſpiration is 
performed more eaſily and quickly than inſpiration ; and 
hence it is the laſt action of dying people. 


The abdominal muſcles all contribute to contract the 4 


rax. Lhe recti, which are fixed to the oſſa pubis by one end, 
and to the lower ribs by the other, being contracted, depreſs: 
the arch or convexity, into which the abdominal viſcera are 
thruſt by the diaphragm: At the ſame time the abdominal” 


viſcera are preſſed by thoſe muſcles upward and backward a- 


gainſt the diaphragm, which alone is able to give way, and 
yield toward the thorax, which at that time is rendered” 


ſhorter. The obliqui, for the ſame reaſons, compreſs” the 


lateral parts of the abdomen, and urge the liver and ſtomach 
backwards, and preſs them towards that place where there is 
the leaſt reſiſtance. Laſtly, they draw down the ribs which 
were before elevated by the intercoſtals. The tranſverſales, 
indeed, do not draw the ribs; but they pull the cartilages of 
the falſe ribs a little inward, and render the whole capacity 


of 
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ol the abdomen leſs, while at the ſame time they preſs the 
viſcera againſt the diaphragm. Along with theſe we may 


reckon the powers of the ſterno- coſtal and long intercoſtal 


muſcles, which are called depreſſores. By this joint force the 
ſuperior ribs deſcend ; but the unddle ones more, the upper- 


Moſt leſs, the loweſt moſt of all; and their margins being 


brought inward, the cartilages afcend, and return into acute 


| angles with the ſternum, and the ſternum itſelf returns back. 
Wards with the ribs. By theſe means the thorax, contrary to its 


former ſtate, is every where rendered narrower and ſhorter, 


Jo as to expel as much air out of the lungs as is ſufficient to 


Walen the uneaſineſs cauſed by its retention. 

In more powerful rei pirations, when the inſpirations are 
made greater, the exſpirations are likewiſe increaſed by the 
aſſiſtance of ſome other powers, as of the ſacrolumbalis, lon- 


giſſimus, and quadratus muſcles of the back and loins. This 


force, by which the air is blown out of the lungs, is ſufficient 


to carry a leaden bullet, weighing about a dram, to the dif. 


tance of 363 feet; which force is equal to a third part of 
the preſſure of the atmoſphere. But, in a healthy perſon, 


the muſcles of the abdomen alone produce an eaſy exſpira- 


tion, in which the lungs are not ſo much emptied of air as 


they are by a violent efflation. 


The effects of exſpiration are, a compreſſure of the blood- 
veſſels in the lungs, a reduction of the bronchia into more a- 
cute angles, a preſſure of the reticular ſmall veſſels by the 


weight and contact of the adjacent larger veſſels, and an ex- 
pulſion ot the corrupted air from the lungs; by which means 


part of the blood adhering in the capillary arteries, is urg- 
ed forward through the veins to the left ſide of the heart, 


while at the ſame time that part of the blood is reſiſted 
which flows in by the artery from the right ventricle. Ex- 
ſpiration, therefore, will ſtop the eaſy paſſage of the blood 


through the lungs; and when the whole thorax is compreſ- 


fed: 


ſed together, repels the venous blood into the veins: of the 5 


head, and fills the brain and its ſinuſes. 

The 1 inconveniences produced by exſpiration, excite new 
efforts for repeating the reſpiration; becauſe the collapſed 
veſſels of the lungs reſiſt the blood expelled from the right 
ventricle of the heart. Hence the cauſe of death in thoſe 
animals which expire in veſſels exhauſted of air: For their 
jungs being void of air, become denſe, ſolid, and heavier than 
water, whence they are rendefed impervious to the blood. OF 
the ſame kind is the death of thoſe who are killed by light- 
ning, and, perhaps, by the noxious vapours of caverns, How 
admirable are the ſtructure and mechaniſm in theſe organs of 
reſpiration ! The uneaſy ſenſations of a too long continued 
exſpiration, which ariſe from hindrances of the blood's paſs 


ſage through the lungs, excite into action the powers of 
inſpiration, whereby the blood's paſſage through the lungs 


is rendered again more free and eaiy; and, vice verſa, the 
uneaſineſs proceeding trom a too long continued inſpiration, 
excite the powers of exſpiration. 

It is queſtioned, by lome authors, Whether or no there 
are not other cauſcs of alternate reſpiration ? Whether or no 
we may hope for any ditcovery in this matter by. compreſſing 
the vena ſine pari, the phrenic nerve, or intercepting the 
blood ſent to the brain? But theie opinions are repugnant to 
comparative anatomy, by which we always find the ſame. al- 
ter nation in the breathing of the animal, independent of any 


ſuch nerve or vein. Whether or no reſpiration is from the 
alternate contraction of the antagoniſt muſcles, among which 
thoſe of exſpiration relax the others of inſpiration, and the 
reveolt 2 This doctrine {cems improbable, becauſe all the 
muſcles of the human * are perpetually in an alternate 


motion. | T 
From what has 3 hitherto faid, it appears, that reſpira- 


tion is unavoidably and abſolutely neceilary to life in Jeb 
healthy 
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healthy. adult perſon; becauſe, whether the lungs remtin 
long in a ſtate either of extpiration or inſpiration, we ' ſee 
death will ſoon be the conſequence, No animal, therefore, that 
has lungs like ourſelves, after it has once breathed, and re. 
*\\ ceived the air into the inmoſt parts of the lungs, and by that 
means brought a new and large quantity of blood to that 
viſcus, can ſubſiſt longer than a few minutes without the uſe 
nnd benefit of a free air; but it will either periſh, or at leaſt 
fall into ſuch a ſtate as differs from death only in its being 
recoverable again by certain powers or actions. In an animal 
nnctely born, this ps ag for air does not take place ſo ſud- 
— | 
But the uſe of reſpiration is different from this neceſſity; 
-which nature might have avoided, either by uſing no lungs 
at all, or elſe by diſpoſing them in a manner reſembling thoſe 
ef the foetus. This uſe, therefore, of reſpiration muſt be 
very conſiderable, fince all animals are either made with lungs, 
or with gills, as in fiſh, or elie with a trachea duperſed through 
all parts of the body. | 
In order to diſcover this uſefulneſs of reſpiration, let us 
compare the blood of an adult perion with that of a foetus, 
and alſo with the ſame vital fluid in fiſhes. It appears then in 
a foetus, that the blood is deſtitute of its florid redneſs and ſo- 
lid denfity; and in the blood of fiſhes, we obſerve there is no 
heat, the denſity inconſiderable, and but little craſſamentum 
contained in it; and therefore we are perſuaded, by the na- 
ture of theſe circumſtances, that the blood _— all theſe 
Properties in the lungs. | 
It may be aſked, therefore, Whether the blood: dio not 
acquire its heat principally in the lungs? But this does not 
_ ariſe from the alternate extenſion and contraction, relazation 
and compreſſion, of the pulmonary veſſels, by which the ſo- 
id parts of the blood are perpetually rubbed and cloſely 
compreſſed. The lungs, therefore, will add to the office of 
| the 
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the reſt of the arteries, becauſe in them the blood is alter: -. 
nately relaxed and compreſſed, more than in any other part 


of the body. But even when the lungs are obſtructed, ulce- 


rated, and almoſt deſtroyed, a morbid heat ſeizes upon the 
body; and in the lungs the cold air very nearly touches the 


blood. 4 | 


The denſity of the blood is ſomewhat increaſed in the | 


lungs, by the copious diſcharge of the watery vapour which 
is there ſeparated, by which the reſt of the maſs becomes 


tpecifically keavier. But the ſame effect ſeems to follow | 


here as in other arteries, namely, from the attrition and 


preſſure which the blood here ſuffers in being alternately re- 


tarded, accelerated, and figured in its courſe through the mo- 
dulating tubes of the leaſt veſſels, which gives a roundneſs 
and denſity. to the particles; hence it becomes denſer, as have 
ing more of the weighty globules, and leſs of the lighter fluid. 
And, in this reſpect, the pulmonary vein being {maller than its 


correſponding artery, is of no ſmall uſe towards increaling 
the attraction of coheſion between the parts of the globules, 


jo as to compreſs and bring them cloſer to each other. Ne- 


vertheleſs, cold animals, which have very {mall lungs, have 


denſe and coagulable blood; as alſo a chicken before it is 
hatched. The blood allo has a ſhort patlage through the 
lungs: The paſſage through the whole body is longer, and 
the artery weaker; the ſide of the heart, by which the blood 
is driven forward, is alſo weaker. | | 
It is queried by ſome anatomiſts, Whether the air itſelf is 
not received by the blood in the lungs, ſo as to excite neceſ- 


{ary vibrations therein? Whether this does mot appear from 


the reſiſtance of bodies to the heavy external air; from the 


air ſound in the blood veſſels, in the cellular ſubſtance and 
in certain cavities of the human body; from the cracking 
obſerved by an extenſion. of the joints; from air manifeſtly -. 
extravaſated from the trachea into the hearts of certain ani- 
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mals, as in the locuſt; from our being able to extract air out 
of the blood and humeurs of animals in vacuo; from 2 
nereſſity of a vital oſeillation in the blood itſelf; and, 
laſtly, from the increaſed redneſs of the pulmonary blood? 
But that no elaſtic air is here received into the blood, is 
demonſtrated from the impoſſibility of forcing air into blood, 
If it retains its elaſticity z from the inutility of its reception, 
if, the ſpring of it ſhould be loſt in the bloed; from the per- 
fect immutability of the blood by cold; from the minuteneſs 
of the inhaling veſſels; from the mucus that perpetually lines 
the ſides of the veſicles in the lungs; from the nature of the 
elaſtic air itſelf, which is very unapt to paſs through capillary 
_ veſſels; from a repulſion of it by water, for it is hinder. 
ed from paſſing through paper, linen cloth, or ſkins when 
they are wet. Again, the air taken in by the trachez 
never paſſes to the heart; or, whenever, it does ſo, it is 
forced thither by tome great or unnatural violence: But 
the permanent air in the veſſels and humours of the human 
body, from a ſtate of inelaſticity, may become elaſtic by pu- 
tretaCtion, froſt, or an external vacuum. Such permanent 
unelaſtic air is incorporated with all liquors, and taken into 
our bodies with the aliments, and with abſorbed vapours, 
mixing ſlowly and with 1ome difficulty. But there never 
were any elaſtic bubbles of air obſerved in the blood of a liv» 
ing animal; and ſuch ar being inflated into the blood-veflels 
of any living animal, certainly and ipeedily kills it. Laſtly, 
though air indeed is abſorbed by moſt of our humours, yet 
that abſorption is performed flowiy, and takes up the ſpace 
of ſeveral days after the former air has been exhauſted by the 
pump. It then Iikewile lays aſide its elaſtic nature; nor 
are there any reaſons why the air fhould cither be more 
ſpeedily abſorbed by the blood, or Why it ſhould retain its 
| <laſticity after it is ſo abſorbed. „ ; | 
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« If, in 4 few words,“ ſays Dr Wriſberg, « I might offer 
my opinion about the air found in our bodies, the origin of 
which has been the baſis of ſo many diſputes, J am perſuaded 
that the atmo} pheric air is a very compound fluid, confitting 
of parts of a very different nature and quality, which parts, 
when mixed with any primogenial fluid as a vehicle, make 
the common air we inhale in infpiration, This primoge- 
nial fluid is, perhaps, that air which we obſerve in ani- 
mals, vegetables, and likewiſe in the earth itſelf, differing oa! 
ſy according to the various ſubſtances with which it is united. 
If there is mixed, in a due proportion with this univerſal 
fluid, any elaſtic, ethereal, electric principle, or any particles 
not yet fully underſtood, perhaps there will reſult falubrious 
atmoſpheric air. But it will become infected and noxious in 
various degrees, from an admixture of putrefactive ſubſtan- 
ces, narcotic or inflammable ſuffocating elements. For that 
reaſon it ſeems to me very proper, that our judgment about 
the falutary or noxious quality of the air ſhould be directed 
by theſe principles; and we ſhall be able to correct unwhole- 
ſome air, provided we know what qualities that air ſhould 
poſſeſs which is moſt properly ſuited to reſpiration,” 

Is the blood cooled in the lungs ? Is this opinion confirm- 
ed by the death of animals in too great a degree of heat? 
Are not the pulmonary veins leſs than the arteries ? Is 
this the reaſon why laborious people prefer cold? That the 
blood is cooled in the lungs is thus far true, as it warms the 


contiguous air, and therefore loſes ſomething of its own heat. 
That this was not the principal deſign of nature, is evident” 
from the well known fact, that the venous blood is not hots 
ter than the arterial; and nobody ever obſerved the left ven- 
tricle of the heart cooler than the ri ght. Belides, a perſon 
may live in an air much hotter than the blood itſelf, of which 
ve have: examples. in baths and warm countries Inf foes 
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8 1 the right auricle and ventricle of 
the heart, and alſo the pulmonary artery, are much greater in 
—ůůů adult, which ſeems neceſſary to reſerve 
ant} retard the blood. rg, Sep | 4 
| Is the redneſs of the blood . by the 2 2 This 
ſeems alſa to be contradicted by the well known fact obſerved 
in frogs, that tlie redneſs of their blood is in proportion to 
the quantity of food they uſe. Beſides, we have before ſhewn 
that the air does not come into immediate contact with the 
blood in the lungs. We cannot, however, deny that, when 
the air comes into immediate contact with the blood, its red- 
neſs is increaſed, and its colour becomes again pale when the 
air is excluded. It ſeems probable, from analogy, that, as 
light produces colour in vegetables, ſome ſubtile principle, 
zmbibed by the blood from the air received into the. lungs, 
may be the cauſe of its red colour. _ 
Does blood, by means of the lungs, abſorb nitre * the 
air? or is the florid colour, obſervable in the ſurface of a 
cake of blood, owing to the abſorption of nitre from the 
air, while the bottom parts are of a dark and blackiſh co- 
lour ? If any thing be abſorbed, is it a preſervative againſt 
the putrefaction of the animal? Dr Haller ſhews the abſur- 
dities of theſe ſuppoſit ions, by chewical reaſoning and expe- 
rin ent. What. he advances would have been ackno'vledged 
as à complete refutation of the doctrine, according to the re- 
| ceived ſyſtem of chemiſtry ; at the time he wrote. But, laying 
all chemical reaſoning aſide, the opinion will be found to be 
altogether unſupportable; by attending to the following fact, 
with which, indeed, Dr. Haller. cloſes his refutation. No * 
trous falt i is diſcovered in the blood. . tag 
If it be aſked, M hy tortoiſes; frage, Jzarday ſaails, _ * | 
_ averal inſets, live long without air ? we anſwer, That in 
them the lungs are given, not ſo much for the preparation 
of the blood, as for the uſe of ſmimming : And from. 
| | hence 


* 
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hence it is that their lungs, which receive only a ſmall quan- | 


tity of blood, are immediately joined with the vena cava agd 


| aorta. But inſets, we know, draw the air in, and exhale it 


again, through pores in the ſkin, If it be aſked, Why all ani- 
mals periſh in air that is not renewed? we anſwer, Becauſe the 
air, which has once entered the lungs, and been contaminated 


by watery alkaleſcent vapours, is rendered leſs elaſtic, and 


conſequently unfit for reſpiration : Not becauſe it becomes 
lighter 3 for the mercury falls but little in air which has not 
been renewed, and which has killed an animal, Hence it is 
that the animal ſurvives longer in air that is denſer than the 


atmoſphere in its uſual ſtate z for in that caſe there is a greats 


er proportion of the elaſtic element, which takes up a longer 
time to corrupt. Even in other. cafes, confined air is renders 


ed deſtructive only by ſtagnation, and filling it with vapours. | 


The reaſon why animals ſwell in an exhauſted receiver is, 
from the extrication of the unelaſtic air lodged i in the blood 
and other juices. 


Reſpiration ſeems ſomehow to agree with the pulſation 


of the heart, there being ordinarily three or four pulſes to 


one reſpiration. And, if a greater quantity of blood is ſent 


to the heart in a given time, the numbers both of the pulfe 
and reſpiration are increaſed. This is the reaſon of the pant- 
ing or ſhort breathing, after exerciſe, or any conſiderable mo- 
tion, which increaſes the return of the blood to the heart. 
If the blood meets with a reſiſtance in the lungs, fo that it 
cannot paſs freely from the right into the left ventricle of the 


heart ; then the reſpiration is increaſed, both in quickneſs and 


magnitude, in order to forward its courſe : And this is the 


cauſe of ſighing, yawning, and panting ; of which the firſt is. 


2 deep inſpiration; the ſecond a flow and very great one; 


and the third, a frequent and imperfect one. The number 


of — however, does not always increaſe with the 
pulſe, 
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ou we eee: in 1 _ hers the n are Benni, 
The mucus, which ind the e ſenſible 8 of 1 air. 
veſſels in the Jungs, may become . troubleſome, both by its 
quantity and acrimony; it has been known to cauſe even 
ſuffocation in a dropſy of the lungs. Its quantity, adheſion, or 
acrimony, therefore, excite a cough; which operation, cauſed 
be an irritation of the organs of reſpiration, is performed 
by alternate large inſpirations, ſucceeded by large and quick 
| exſpirations, together with ſudden thocks of the abdominal 
muſcles; and by theſe means the mucus, and ſometimes cal. 
— , are expelled from the lungs. + 
'{ Laughter differs from coughing in its cauſe, which reſides 


= commonly in the mind, or at leaſt conſiſts in a certain titilla. 


tion of ſome of the cutaneous nerves ; ; and alſo in its action, 
which 3 is one large inſpiration ſucceeded by ſeveral imperfect 
exſpirations through the contracted glottis, the lungs 
being never totally evacuated of air. Hence laughter, in a 
moderate degree, conduces to health; becauſe, inſtead of one 
Full inſpiration, many ſhort inſpirations and exſpirations hap- 


pen; and thus the concuſſion is greater. Hence its danger of 


Kagnating the blood; becauſe the exſpiration is not full 


or entire, and the blood is admitted into the pulmonary 


| artery without being ſuffered to paſs through it. Weeping 
begins with a great inſpiration, after which follow ſhort al- 
ternate inſpirations and exſpirations; and it is finiſhed with 
A deep exſpiration, that is immediately joined. by a large in- 
ſpiration: Hence it has nearly the ſame good and bad ef- 


feds 3 and, when moderate, it conduces to relieve the anguiſh | 
orifing from grief. An hiccup is a very great, ſonorous, and 


fudden inſpiration. Sneezing conſiſts of one large or deep 
Inſpiration, which is followed immediately with a powerful 


and ſudden exſpiration; it evacuates with great violence any 


| ary or ER TIN irritating the noſtrils, 46117 1 
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The ſecondary uſes of reſpiration are very numerous. It 
abſorbs from the blood ſome noxious particles which might 
perhaps ſuffocate, if they were ſuffered to remain. Thus, 
the breath of many people, ſhut up in a clote place, imprag - 
nates the air with a ſuffocating quality. And the blood ab- 
forbs from the air a thin vapour, of which the ule is perhaps 


not yet ſufficiently known. _ 3 
„Among the various aſks of BP EINER cas Wee 


all of which, indeed, are of conſiderable confequence, we may 


eſteem as a principal one, the ablorption-of ſome parts of the 


atmoſphere more peculiarly adapted to the ſupport of life. 
The lungs perhaps ſeparate, in conſequence of their peculias 
ſtructure, this vivifying principle from the other. conſtituent 
elements of the atmoſphere, and, through proper veſſels, cone 
vey it, thus ſeparated, into the circulating maſs, _ 

This ſubſtance, has not as yet received any proper name , 
nor do we ſufficiently know its nature and properties. The 


denomination pabulum vitae, given to it by the celebrated Ray, 


ſcems to accord tolerabiy well with its nature; for, when it 
was exhauſted trom the air by animals breathing in cloſe veſ- 
ſels, ſuch animals inevitabiy died, unleſs a freſh quantity of 
atmoſpheric air was introduced into the veſſel. The name 
of electric principle ſeems more fitly adapted to the ſubſtance, 


By. the obſervations of Gilbert, Guerick, Boyle, the Floren» 


tine academicians, Hawkibee, Du Fay, Muſchenbroeck, Wat» 
fon, Ludolph, Winckler, Nollet, Franklin, Hartman, Prieſts 
ley, and ſeveral others, both on the electricity of bodies in ge- 
neral, as well as of che atmoſphere in particular, our.knows 
ledge. of it has been much increaſed ; and, by the experi- 
ments of Wilton, Volla, Wilkens, Gallitzin, Lichtenberg, 
and others, it may ſafely be aſſerted that the electric matter 
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<0 -BabGvncar phyſiologiſts have at length aſcertained the tte. 

nature of this fubſtance; and the French philoſophers huve vers | 

| lolohers by calted it vital air. It was known to the Englith phi- 
1 | 


olophers by the name depblogifticated ate. 
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of the air is collected in the moſt ſimple manner by —_ 
every body. From all theſe experiments we collect, 
4 1. That there is in the air a fluid which, in different 
ways, may be increaſed in one place, and diminiſhed in ano- 
ther; which, when collected by proper machines, exhibits 


clectric ſparks ; but, when collected in the oy; breaks 


forth in thunder and lightning. - 
c 2. If from its too great congeſtion, in any region of the 


atmoſphere, or in the clouds, the circumambient air wants its 


due proportion, our reſpiration is leſs refreſhing, and our 
ftrength grows languid; but they are quickly renewed aftet 
a thunder ſtorm, the equilibrium of the electric matter in the 


_ atmoſphere being reſtored, as it were, by the flaſhes of light« 
ning. 


« 2, Perhaps we may at length arrive at the knowledge of 
ſome artificial means by which we may be able to ſupply this 
defect of electricity in the atmoſphere. A farther inveſtiga- 


tion of this ſubject may perhaps be not altogether uſeleſs. 


r 4. This electric matter paſſes into the blood or lymph 
by innumerable pores and foramina, with which the inſide of 


the larynx, aſpera arteria, and bronchia, abound. Upon the 


diverſity of theſe holes, both with reſpect to the number, 
condition, and the mucus with which they may be covered, 
and to the ſize of the lungs, depends the reaſon why all men 
cannot inhale and abſorb the ſame quantity of electric matter 


from one and the ſame air. 


& 5. A8 ſufficient obſervations on this new fubject have not 


yet been made, it is difficult to determine what uje this ſub- 


ſtance ſerves in animal bodies, and what functions depend 
upon it. Is the tone and irritability of the fibres of the 
body principaliy ſupported hy it? Do the cauſes of ani- 
mal heat proceed from it? The animal electricity, which 
is very conſpicuous in cats, horſes, and alſo in men, by the 
numerous ſparks ſeen to ifue from their bodies, probably 

proceeds 
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proceed from the electricity abſorbed by the lungs from the 


air. This is perhaps the cauſe of the greater danger to 


which ſome men are liable of being ſtruck with thunder than 


others The ſpontaneous burning of ſome natural bodies 
is undoubtedly to be aſcribed to the ſame cauſe; and the 
alacrity and vigour of ſome temperaments are wonderfully in- 


creaſed by the preſence of this fluid. May this ſubſtance be 


joined with the acidum pingue and inflammable principle *?” 
Some of the ſecondary uſes of reſpiration are to compreſs 
the abdominal viſcera, ſo that the ſtomach, inteſtines, gall- 


bladder, receptacle of the chyle, bladder, inteſtinum rectum, 


and the womb itſelf, may diſcharge their contents; that the 


aliments may be triturated or difiolved, and the blood urged 


through the ſluggiſh vellels of the liver, ſpleen, and meſente- 
ry. Reſpiration excites a kind of flux and reflux in the blood, 
ſo that it is alternately preſſed back towards the extremities of 
the veins, and a little after is propelled towards the heart by 
an accelerated velocity. Moreover, inſpiration ferves to con- 
vey odours along with the air to the organ of imeiling; and 
is alſo the principal means by which a ew born infant is e- 
nabled to nn the operation of ſucking. 


) I 1. Ocfophagis. 


Situalion and figure. THE oeſopl hagus is a canal partly 2 mes 
cular and partly membranous z which commeuccs at the in- 
ferior part of the pharynx, and deſcends along the neck a ang 
back part of the thorax into the abdomen, While it lies in 
the neck, it is placed between the middle and leſt part of the 


cervical vertebrae behind the left part of the trachea z in the 


thorax it is ſituated between the layers of the poſterior medi- 


aſtinum, and deſcend; to the fourth or fifth vertebra of. the 
W. O o back, 


This doctrine of Dr Wriſberg's is extremely hypothetical. 
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back, in the 3 direction which it had above: There it in- 
clines a little from left to right, till it reaches the ninth rib, 
to make way for the aorta afterwards it inclines from right 
to left, and from behind forward, to get through the dia- 
Phragm into the upper orifice of the ſtomach, | | 
Structure and cogts. It is made up of ſeveral coats almoſt 
in the ſame manner as the ſtomach, of which it is the con- 
tinuation. The firſt coat, while in the thorax, is formed only 
by the duplicature of the poſterior part of the mediaſtinum, 
and is wanting above the thorax and in the neck, where the 
outer coat of the oeſophagus is only a continuation of the cel- 
4 lular ſubſtance belonging to the neighbouring parts. 
| The ſecond coat is muſcular, being made up of ſeveral 
ſtrata of fleſhy fibres. The outermoſt are moſtly longitudi- 
nal, and their quantity is much greater than that on the reſt 
of the alimentary canal; but they are not all continued from 
one end of the oeſophagus to the other. The following ſtrata 
are obliquely tranſverſe, and the innermoſt are turned a little 
obliquely the contrary way. They croſs each other irregu- 
larly in many places, but are neither ſpiral nor annular. 
The third is termed the nervous coat, and is like that of 
the ſtomach and inteſtines. It is differently folded or plait- 
ed, according to its length, being much wider than the muſ- 
| cular coat; and it is ſurrounded by a whitiſh, ſoft, fine fila- 
mentary ſubſtance, like a kind of cotton, which, when ſteep- 
ed in water, {wells and grows thicker. 

The fourth or innermoſt coat reſembles, in ſome meaſure, 
that of the inteſtines ; except that, inſtead of the villi, it has 
ſmall and very ſhort papillae. It is folded lengthwiſe like the 
third coat; ſo that the oeſophagus, when cut acroſs, repre- 
ſents one tube within another. Through the pores of this 
coat a viſcid lymph is continually diſcharged. | 

The upper end of the oeſophagus is ſupplied with arteries 
from the laryngeae inferiores; farther down it has branches 

from 
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from Rn which ſupply the pericardium ; ; os reſt of i it YÞ! 
ſupplied by the arteriae bronchiales. The veins 80 into the 
ſuperior laryngeals, to the top of the ſuperior v vena are to 


the vena azygos and bronchial veins. 


The nerves are chiefly from the eighth pair; but fome 


ſmall branches come from the great ſympathetics, 


$ 12. Ductus T horacicus. 


This duct, and its ſituation in the thorax, is deſcribed in 


Volume Third, along with the lymphatic ſyſtem. 
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I n, 11 


2 tie ABDOMEN. 


Þ% whole fore part of the abdomen forms an oblong 
convexity like an oval vault, more or leſs prominent 
in the natural ſtate, in proportion to the quantity of fat upon 
it, and the food contained in it, or to the different degrees of 
pregnancy in women. The hypogaſtric and umbilical regions 
are more ſubject to theſe varieties than the epigaſtric. 

On the lides, between the hypochondria and os ilium, 
ths abdomen is generally a little contracted; and back- 
ward, about the middle of the regio lumbaris, it is gently 
depreffed, forming a kind of tranſverſe cavity, anſwering to 
the natural incurvation of the lumbar portion of the ſpina - 
dorfi. | 

This anterior convexity, and poſterior cavity, change as we 
fit, ſtand, kneel, lie at our full length, or with the thighs 
bent; and theſe variations depend on the particular ſituation 
ef the offi. innominata in theſe different poſtures. | 

In ſtanding, the convexity of the belly, and cavity of the 
loins, are more conſiderable than in moſt other ſituations; * 
for then the lower extremity of the os ſacrum is turned very 
far back, and conſequently the os pubis very much down. In 
this ſituation of the pelvis, the inteſtines fall naturally for- 
ward, and thus increaſe the convexity of the abdomen; and, 
as the vertebrae of the loins are very much bent at the ſame 
time, . cavity in _ why muſt likewiſe * very — 
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In kneeling, the oſſa pubis are {till lower than when we 
ſtand : And this not only increaſes the hollow of the loins, 
and throws the abdomen and its viſcera more outward or 
forward, but alſo in ſome meaſure ſtrains the abdominal 
muſcles z which is ſo uneaſy to ſome perſons, as to cauſe faint= 
ing. | 

This depreſſion of the os pubis in kneeling depends partly 
on the tenſion of the two muſculi recti anteriores; the lower 
tendons of which are, in this ſituation, drawn with violence 
under the condyloid pulley of the os femoris. 

When we ſit in the common manner, that is, with the 
thighs ſtretched out in a plane parallel to that of the ſeat, 
the convexity of the belly and hollow of the loins diminiſh, 

For the pelvis being in this ſituation ſupported on the tu- 


bercula iſchij, and theſe tubercles being very near the fore- 


part of the pelvis, the trunk of the body preſſing on the os 
ca muſt lower the pelvis bchind, and raiſe it before. 


When we lie upon the back at full length, and with the 
| thighs extended, the belly | is leſs convex, - but more ſtretched 


and hard ; whereas, when the thighs are bent, it is ſoft and 
lax. In this ſituation, the regio lumbaris is almoſt flat, and 
very little depreſſed, | 

When we lie on the back, and raiſe the head, or endea- 
vour to raiſe it, we feel a tenſion in the fore-part of the ab- 
domen, which increaſes in rape en to the force we uſe in 


raiſing che head. | 
Integuments of the abdomen, The ſkin on the anterior POr= 


tion of the abdomen is thinner and more compact than the 


poſterior, and it has likewiſe the peculiar property of being 
capable of receiving a conſiderable increaſe in breadth, and 
ſometimes in a very extraordinary manner, without loſing any 

of its thickneſs, in proportion to what it gains in breadth. 
The cells of the membrana adipoſa, which covers the con- 
vex part of the abdomen, are diſpoſed in a very regular man- 
ner, 
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ner, as we diſcover by diſſecting the ſkin from the muſcles ; 


for then there appears on the inner ſurface of the membrana 
adipoſa a longitudinal line like a kind of raphe, produced by 


the meeting of the cellular rows, which form angles ſucceſ- 


ſively, one above another, oppoſite to the linea alba of the 
abdomen. The cells in theſe rows are more oblong than the 
reſt, and in a manner oval, or like a grain of wheat. 

Cavuity of the abdomen. The appendix enſiformis of the 
ſternum, the cartilaginous portions of the laſt pair of true 
ribs, thoſe of the firſt four pairs of falſe ribs, all the fifth 
pair, the five lumbar vertebrae, the oſſa innominata, the os 
facrum, and os coccygis, form the bony ſides of the cavity of 
the abdomen. | | | 

'The diaphragm, the muſculi abdominis, the quadrati lumborum, 


pſoat, iliaci, the miycles of the coccyx. and of the inteſtinum rectum, 


form the chief part of the ſurface of this cavity ; and its 


whole inner ſurface is lined by a membranous expanſion, 


termed peritonaeum, all theſe parts being covered by the inte- 
guments already mentioned. As additional or auxiliary parts, 
we might likewiſe add ſome portions of the ſacro-lumbares, 
longiſſi mi-dorſi, vertebrales, glutaei, &c. | 

The cavity of the abdomen is of an irregularly oval figure, 
but ſtill ſymmetrical, On the forefi de it is uniformly arched 
or oval, and its greateſt capacity is even with the navel and 
neareſt part of the hypogaſtrium. On the upper ſide it is 
bounded by a portion of a vault, very much inclined. On 
the-back- fide it is in a manner divided into two cavities by 


the jetting out of the vertebrae of the loins. On the lower 
ſide it contracts gradually all the way to what I call the J47tl. 
edge of the pelvis; and from thence expands again a little as 
far as the os coccygis, and tubercles of the iſchium, terminat- 


ha in thevoid ſpace 2 _ three Per ts. 
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$ 1. Peritonaeum. 


Hay ING carefully removed the muſcles of the abdomen, 


the firſt thing we diſcover is a very conſiderable membranous 


covering, which adheres immediately to the inner ſurface of 
the muſculi tranſverſi, and of all the other parts of this ca- 
vity, and involves and inveſts all the viſcera, as in a kind of 
bag. This membrane is named peritonaeum, from a Greek 
word, which ſignifies to be ſpread around. 


. — 4 * | 
The peritonaeum, in general, is a membrane of a cloſe 


texture, and yet very limber, and capable of a very great ex- 


tention 3 atter which it can recover itſelf, and be contracted 


to its ordinary ſize, as we ſee in Pregnancy, dropſies, corpu- 
lency, and repletion. 

It may be looked upon as a ſingle membrane, although it 
has been deſcribed by many anatomiſts as a duplicature of 
two Giftinct membranous laminae. But, properly ſpeaking, 
the internal portion alone deſerves the name of a membranous 
lamina, as being the main body of the peritonacum. The 
external portion may properly enough be termed the cellular 
ſalſtance of the peritonacum. 2 

The inner ſubſtance of the peritonaeum is very ſmooth 
and poliſhed on that fide which is turned to the cavity and 
viſcera of the abdomen, and continually moiſtened by a ſe- 


rous fluid diſcharged through almoſt imperceptible pores. 


Theſe pores may be ſeen by ſpreading a portion of the pe- 
ritonaeum on the end of the finger, and then pulling'it very 
tight on all ſides; for then the pores are dilated, and {mall 
drops may be obſerved to run from them, even without a 
microſcope. 

The ſources of this fluid are chiefly from the exhalent veſ- 
tels, The whitiſh corpuſcles found in diſeaſed ſubjects are 
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no off of the glands, which ſome anatomilts place there 


| | Wie altere Be „ elm sass en 
he cellular ſubſtance, or external portion of the Perito. 
natum, adheres very cloſely to the parts which form the in. 
| fides of the cavity of the abdomen ; and it is not every 
a where of an equal thickneſs. ' In ſome places it is in a very 
fmmall quantity, and fearcely any appears at the tendinous or 
© aponeuroric portions of the mulcult tranſverſi, and on the 
e, fide of the diaphragm. 5 
In all other places it is ticker, and forms cells expanded 
into very fnc laminae. which, in difeaſed ſubjects, becomes 
ſomstimes ſo broad and thick, as to reſemble ſo many diſtinct 
* + 
In ſome places, this mabltanes is every way like a membra⸗ 
na adipoſa, being filled with fat, as round the kidneys, and 
along the fleſhy portions of the tranſverſe muſcles, to which 
it adheres, It entirely ſurrounds ſome parts, as the bladder, 
ureters, kidneys, ſpermatic veflels, &c. and it is in theſe places 
improperly termed the duplicature of the peritonaeum. + 
Beſides theſe differences in thickneſs, the cellular ſubſtance 
has ſeveral elongations, which have been called preduttions of 
the peritonacum. Iwo of theſe productions accompany and 
inveſt the ſpermatic ropes in males, and the vaſcular ropes, 
commonly called the round ligaments, in women. Two other 
paſs under the ligamentum Fallopii, with the crural veſſels, 
which they involve; and they are * loſt in their 
courſe downward. | EE 
Joo theſe four e of the HT Gs 8 of the 
peritonaeum, we may add a ſifth, which is ſpread on, the 
2. neck»of the bladder; and perhaps a fixth, which accompa- 
-nies the inteſtinum refum. All theſe, clongations, pals, out 
8885 the n go. the abdomen, and may be termed, Extere 
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The great blood veſſels, chat is, the aorta and vena cava, 


are likewiſe involved in this cellular ſubſtance of the perito- 
naeum. In a word, it involves immediately and ſeparately, 
all the parts and organs Which are commonly ſaid to lie in 
the duplicature of the peritonaeum. | 


The true lamina, or membranous portion of the perito- 


naeum, is connected by the intervention of the cellular ſub- 
tance to the inner ſurface of the cavity of the abdomen 
but it does not naturally accompany the external elongations 


of that ſubſtance. It only covers the origin or baſis of theſe 


productions, without any alteration in its own ſurface at theſe 
places, 

It has, nevertheleſs, productions of its own; but they are 
very different from thoſe of the cellular ſubſtance ; for they 
run from without inward, that is, they advance from the 
convex fide of the great bag of the peritonaeum into the ca- 
vity of that bag, ſome more, iowe lets, and ailo in diflcrent 
manners, as if the ſides of a large ball or bladder were thruſt 


inward into the cavity of the ball or bladder. 


Of theſe internal elongations of the peritonaeum, ſome 
are ſimply folded like a duplicature z others are expauucd ike 


' inverted bags, or ſacculi, to contain ſome vucus; others vegin 


by a imple duplicature, and are afterwards expanded iuio a 
cavity which contains tome organ; others are aiternateiy exe 
tended in the form of ſunple duplicatures and of cavitics ; 
and, laſtly, others form only a imall emmence on the inner 
ſurface of the great cavity of the peritonaeum. 

Under the firſt ſpecies of theſe productions, we may bring 
the membranous ligaments of the abdomen, ſuch as thoſe 


of the liver, colon, &c. We ſee the ſecond ſpecies: in 


the external membrane of the liver; the third in the meſen- 
tery; the fourth in the meſocolon; and the Gfth at the Kide 
neys and urcters. | | 
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"Beſides the external productions of the ehr ſubſtance 
of the peritonaeum, it has the ſame number of internal elon- 
gations with the true lamina, which lie between all the dupli. 


catures, and line the inſides of all the cavities, or r that ſide 


next the viſcera contained in them. 
The veſſels and nerves of the peritonaeum are from thoſe 


that ſupply the neighbouring parts. The arteries come from 


the mammariae internae, the intercoſtales inferiores, the lum- 
bares, the arteriae ſacrae, the iliv-lumbares, the epigaſtricae, 
the ſmall anterior iliacs, the inferior diaphragmatics, and 
from the veſſels which fupply the abdominal viſcera. The 
veins correſponding with theſe arteries have the ſame courſe 
and bear the ſame names. The nerves of this membrane are 
few in number, and ſmall: They come from the great inter- 
— from the lumbars and ſacrals. 

The uſes of the peritonaeum, in general, ſeem to be very 
evident' from the deſcription which has been given of it: 
The chief of theſe uſes are, to line the cavity of the abdo- 


men, to inveſt the viſcera contained in that cavity as in A 


common bag, to ſupply them with particular coats, and to form 
productions, ligaments, connections, Toe, vaginac, Kc. as WS 
__ ſee hereafter. | 

The fine fluid which tranſudes through the whole internal | 
ſurface of the peritonaeum prevents the inconveniences which: 
might arife from the continual frictions and motions to which 
the viſcera of the abdomen are expoſed, either naturally or 
* external impulſes, 

We muſt here obſerve, that it is the common cuſtom to 
r four ligamentary ropes, termed the umbilical weſ+ 
fe ts, before the peritonzeum is opened, becauſe they adhere 
to the umbilicus; three of them are really veſſels j in the foc- 
zus, viz. two umbilical arteries and one vein. We are in a. 
manner obliged to ſubmit to this cuſtom in public amdtomicał 
Jemobiſtrations, where we have but one ſubject for the 


whole 
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hole; but as we are here under no ſuch neceſſity, we refer 
the deſcription of theſe ligaments to other more proper 
places of this work. The venal ligament ſhall. be deſcribed 
in the hiſtory of the liver; and the two arterial ligaments, 
together with the urachus, which is the n in n 
of the bladder. ; 
It is ſufficient to Nh here in general, that pas of 
theſe umbilical ropes or ligaments are involved ſeparately, 
and ſuſtained by a production or duplicature, which the pe- 


ritonaeum ſends into the cavity of the abdomen in form of a 


talx. 
$2. Pentriculus, 


Situation and figure of the flomach. The ſtomach is a great 
bag or reſervoir, ſituated partly in the left eng 
and partly in the epigaſtrium. 

T he figure of the ſtomach is like that of a bag of a _ -pipe; 


| that is, it is oblong, incurvated, large, and capacious, at one 


end, and ſmall and contracted at the other. We ſee this figure 
molt evidently when the ſtomach is moderately filled with 
air, or with any other fluid. | 

The curvature of the ſtomach. gives us occaſion to diſtin- 
guiſh two arches in it; one large, which runs along the 
greateſt convexity; and one ſmall, directly oppoſite to the 
former. Theſe arches are named the great and ſinall curva- 
tures of the ſtomach; and by the ſides of the ſtomach, we 
underſtand the two lateral portions which lie between the 
two arches. 

The ftomaeh has two extremities, one large and one mall. 
It has two openings, called the orifices of the fomach one be- 
tween the great extremity and the ſmall curvature, the other 


at t the end of the ſmall or contracted extremity, The firſt 


opening 
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opening is a continuation of the oeſophagus; the other joins 
the inteſtinal canal, and is called by the name of pyl/orus. | 
The ſtomach is not ſituated in the left hypochondrium 
and epigaſtric region, in the manner repreſented in moſt of 
the figures: It lies tranſverſely, obliquely, and almoſt late- 
rally; in ſuch a manner as that the great extremity, and the 
oriſice next it, are on the left ſide; and the ſmall extremity, 
with its orifice, or the pylorus, on the right ſide, and lower 
and more inclined than the former: Therefore we ought, 
with the antient anatomiſts, to call one of cheſe orifices Supe 
. rior, the other inferior. 

The great extremity of the ſtomach is in the left hypo- 
chondrium, and for the moſt part immediately under the 
diaphragm: Yet the ſuperior ori fice is not in the left hypo- 
chondrium, but almoſt oppoſite ta, and very near the middle 
of, the bodies of the lowett vertebrae of the back. 

The ſmall extremity of the ſtomach does not reach to the 
Tj icht hypochondrium. It bends obliquely backwards toward 
the upper orifice; ſo that the pylorus lies about two fingers 
breadth from the body of the vertebrae immediately under 
the ſmall portion ot the liver z and conſequently lower down, 
and more forward, than the other orifice by almoſt the ſame 
diſtancę. This extremity of the ſtomach has ſometimes 2 
Particular dilatation on the ſide next the great curvature. 
According to this natural ſituation, the ſtomach, eſpecially 
when fall, is ſituated with its great curvature forward and a 
little downyyard, and its [mall curvature backward and a little 


b upward · 4 | 7 
One of the lateral convex ſides is turned upward, the other 
downward 3 and not forward and backward, as they appear 
in dead bodies, where the inteſtines do not — them in 
their natural ſituation. 5 e 
is we divide the ſtomach ene POR two 8 into 
\ law ey we ſhall ice that the two orifices do not both 


4 zahere 


Chap. Il.  VENTRICULUS. EY 


adhere to the fas half of this diviſion, as we would be apt 


to imagine according to the common notion; but that the 


diaphragmatic orifice is entirely in the —_ half, and the 
inteſtinal orifice in the lower. 


Therefore the body of the a is . ſo-far PEI and in 
the ſame plane with the oeſophagus, as it is commonly repre- 


ſented in figures drawn from a ſtomach taken out of the bo- 


dy and laid upon a table, that it forms an angle or fold im- 


mediately at the paſſage of the oeſophagus, through the ſmall 
muſcle of the diaphragm; and it is on account of this angle 
that the ſuperior orifice is turned backward. 

Structure of the flomach, The ſtomach is compoſed of fo 
yeral parts; the chief of which are the different ſtrata which 
form its ſubſtance, to which anatomiſts give the name of tu 
nicae or coats. Theſe coats are commonly reckoned to be 
four in number; the outer or common, the fleſhy or muſcu- 
lar, the nervous or aponeurotic, and the villous or inner coat 
and they are afterwards ſubdivided ſeveral ways. 


The firſt or outermoſt coat is ſimply membranous, being 


one of the internal productions of the peritonaeum. This ap- 
pears evidently at the connection of the ſuperior orifice with 
the diaphragm, where the external membrane of the ſtomach 
is really continuous with the membrane which lines the infe- 
rior ſurface of the diaphragm ; and it is from this that it has 
been named the common coat, | 

The ſecond or muſcular coat is made up of ſeveral bunt 


of fibres, which may all be reduced to two; one external, the 


other internal. The external coat is longitudinal, though, in 
different reſpects, following nearly the direction of the curva- 
tures and convexities of the ſtomach; and the internal Plane 
is tranſverſely circular. | 


The fibres of the external plane run fſlanting in ſeveral 


places; and are interſected by ſmall oblique whitiſh lines, 


Wu n to be in ſome meaſure tendinous. This plane is 


; ſtrengthened 
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| opening is a continuation of the oeſophagus; the other joins 
the inteſtinal canal, and is called by the name of pylarur. 


The ſtomach is not fituated in the left hypochondrium 


and epigaſtric region, in the manner repreſented in moſt of 
the figures. It lies tranſverſely, obliquely, and almoſt late- 
rally; in ſuch a manner as that the great extremity, and the 
orifice next it, are on the left ſide; and the ſmall extremity, 
with its orifice, or the pylorus, on the right ſide, and lower 


and more inclined than the former: Therefore we ought, 


with the antient anatomiſts, to call one of theſe orifices ” He- 
rior, the other inferior. 

The great extremity of the ſtomach is in the left hypo- 
chondrium, and for the moiſt part immediately under the 
diaphragm: Yet the ſuperior orifice is not in the left hypo- 
chondrium, but almoſt oppoſite to, and very near the middle 
of, the bodies of the loweſt vertebrae of the back. 

The {mall extremity of the ſtomach does not reach to the 
right hypochondrium. It bends obliquely backwards toward 
the upper orifice; ſo that the pylorus lies about two fingers 


bręadth from the body of the vertebrae Immediately under . 
the ſmall portion of the liver; and conſequently lower down, 
and more forward, than the other orifice by almoſt the ſame 


diſtance. This extremity of the ſtomach has ſometimes a 
particular dilatation on the fide next the great curvature. 


According to this natural ſituation, the ſtomach, eſpecially 


when full, is fituated with its great curvature forward and a 
little downyrard, and its {mall curvature ne and a little 


= ppward: 4 | | 
One of the lateral convex ſides is now upward, the other 


downward 3. and rot forward and backward, as they appear 


in dead bodies, where the inteſtines do not ſupport them in 
their natural ſituation. | 5 

— we divide the ſtomach along. "IE two curvatures. into 

1 kene! we ſhall ſee that the two orifices do not both 


adhere 
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adhere to the ſame half of this diviſion, as we would be apt 
to imagine according to the common notion; but that the 
diaphragmatic orifice is entirely in the 978 half, and the 

inteſtinal orifice in the lower. | 

Therefore the body of the ſtomach is ſoar ho tying in 
the ſame plane with the oeſophagus, as it is commonly repre- 
ſented in figures drawn from a ſtomach taken out of the bo- 
dy and laid upon a table, that it forms an angle or fold im- 
mediately at the paſſage of the oeſophagus, through the ſmall 
muſcle of the diaphragm; and it is on account of this angle 
that the ſuperior orifice is turned back ward. 

Structure of the flomach, The ſtomach is compoſed of ſe- 
veral parts; the chief of which are the different ſtrata which 
form its ſubſtance, to which anatomiſts give the name of ra- 
nicae or coats. Theſe coats. are commonly reckoned to be 
four in number; the outer or common, the fleſhy or muſcu- 
lar, the nervous or aponeurotic, and the villous or inner coat 
and they are afterwards ſubdivided ſeveral ways. 

The firſt or outermoſt coat is ſimply membranous, being 
one of the internal productions of the peritonaeum. This ap- 
pears evidently ar the connection of the ſuperior orifice with 
the diaphragm, where the external membrane of the ſtomach 
is really continuous with the membrane which lines the infe- 
rior ſurface of the diaphragm ; and it is from this that it has 
been named the common coat, 

The ſecond or muſcular coat is made up of ſeveral planes 
of fibres, which may all be reduced to two; one external, the 
other internal, The external coat is longitudinal, though, in 
different reſpects, following nearly the direction of the curva- 
tures and convexities of the ſtomach; and the internal plane 
is tranſverſely circular. 25 2 hh 

The fibres of the external plane run ſlanting in ſeveral 
places; and are interſected by ſmall oblique whitiſh lines, 
yOu ſeem to be in ſome meaſure tendinous, This plane is 

e | f ſtrengthened 


goz  VENTRICULUS. Part vn 
ſtrengthened by a particular faſciculus which runs along the 
ſmall curvature, its fibres appearing to be leſs oblique than 
thoſe of the great plane. 

I The fibres of the inner or a hag of this antes 
coat are ſtronger than thoſe of the outer plane. They are 

rather ſegments which unite at different diſtances, than entire 


circles ; and they are likewiſe interſected by great numbers 
of ſmall white lines, in ſome meaſure tendinous, and very ob- 


lique, which all together repreſent a kind of enn the 


areolae or meſhes of which are very narrow. 

As theſe circles or ſegments advance on the great extre- 
| mity of the ſtomach, they diminiſh gradually, and form a 
kind of muſcular vortex ; ; the centre of which is in the mid- 
dle of that extremity. 5 

Between the outer and inner 1 round the ſuperior 
orifice, there are two diſtinct planes about the breadth of a 
finger, and very oblique, which ſurround this orifice in op- 
poſite directions, and interſect each other where they meet 
on the two lateral ſides. 5 
Along the middle of each lateral fide of the ſmall extre- 
mity, there runs a tendinous or ligamentary flat portion, a 
bove a quarter of an inch in breadth, which terminates in the 


pylorus. Theſe two portions lie between the common and 
5 4 55880 coats, and adhere very ſtrongly to the ſirſt. 


Between the two ſame coats, there is à cellular ſubſtance 
which adheres very cloſely to the external coat, and inſinu- 
ates itſelf between the fleſhy fibres of the ſecond, all the way 
to the third, as may be perceived by blowing it up. Some 
make it a diſtinct coat, and call it runica cellulo/a ; but it is 

no more than the cellular portion of the membranous coat, 
ke the cellular portion of the peritonacum, | x 

The third coat, commonly called unica neruoſa, but pro- 
perly tunica celluleſa, is compoſed of capillary veſſels and 
nerves, with a i very large proportion of c cellular ſubſtance. On 
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the concave ſide it ſeems to be of a very looſe ſpongy or fila< 
mentary texture, reſembling fine cotton, as may be ſeen by 
macerating it a little in clear water, which ſwells it confider- 
ably in a very ſhort ſpace of time. It is ſupported by a kind 
of ground-work of a very fine ligamentary or aponeurotic fi- 
hments which interſe& each other obliquely, much in the 
fame manner as the third coat of the inteſtines ; of which 
hereafter 3 and it adheres to the convex fide of the villous 
coat. 

The fourth coat of the ſtomach has been termed by Fallo- 
pius runica villaſa, becauſe, when it ſwims in clear water, 
fomething is ſeen in it like the pile of velvet. The antients 
called it tunica flungo/a ; and perhaps this Name agrees beſt 
vith | its true ſtructure, 

Theſe two coats are of a larger extent than the two for- 
mer, and they join in forming large rugae on the concave 
ſurface of the ſtomach; the greateſt part of which is tranſ- 
verſe, though irregular and waving. There are likewiſe ſome 
longitudinal ones which interſect the others ; but at the py- 
lorus they all become longitudinal, and terminate there. 

At the ſuperior orifice of the ſtomach, theſe rugae are in 
a manner radiated, and ſeem to be a continuation of the pli- 
cae or folds or the oeſophagus ; only they are thicker ; and 
where theſe rugae and plicae meet, they form a ſort of crown, 
which diſtinguiſhes the ſuperior orifice of the ſtomach from 
the inferior extremity of the oeſophagus. | 

In the interſtices of theſe rugae there is often found a fort 
of ſlimy mucus, with which the whole cavity of the ſtomach 
ſeems likewiſe to be moiſtened. This mucus, which is term- 
ed fuceus gaſtricus or fomachicus, is much more fluid in living 
than in dead bodies, and has been ſuppoſed by Winſlow, Le- 
ber, &c. to be ſupplied by ſmall glands ſituated in the ſub- 
ſtance of the ſtomach. But Morgagni and Haller have ſel- 
dom ſeen ſuch an appearance; and Sabatier obſerves, that, 
when 
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when ſuch an appearance is met with, it may be confidered 
as the effect of diſeaſe, and that nothing is more doubtful 
tban the exiſtence of glands in this place. 
On the inner ſurface of the ſmall extremity of the to. 
mach, at the place where it ends in the inteſtinal canal, .we 
.obſerve a broad, thin, circular border, with a roundiſh hole 
in the middle. This hole is. the inferior orifice of the ſto. 
mach, called by the Greeks py/orus, which ſignifies a porter. 
I This border is a fold or duplicature of the two inner coats 
of the ſtomach, the nervoſa and villoſa ; and it is formed in 
part by a faſciculus of fleſhy fibres fixed in the duplicature 


of the tunica nervoſa, and diſtinguiſhed not only from the o- 
ther fleſhy fibres of the extremity of the ſtomach, but allo 
from thoſe of the inteſtines, by a thin, whitiſh circle, which 
appears even through the external or common coat, round 
the union of the ſtomach and inteſtines. 
The figure of the pylorus is that of a ring tranſverſely flat - 
ted; the inner edge of which, or that next the centre, -is 
turned obliquely toward the inteſtines. This inner edge runs 
naturally more or leſs into little plaits or gathers, like the 
mouth of a purſe almoſt ſhut ; all which particulars are very 
different from what figures and dried preparations would 
make us believe. It is therefore a kind of ſphincter, which 
can contract the inferior orifice of the ſtomach, but ſeems not 
capable of ſhutting it quite cloſe. | 
Arteries of the flomach. The principal arteries of the to. 
mach are the coronaria finiſtr2, which goes firſt to the car- 
dia, and from this runs along the ſmall curvature ; corona- 
ria dextra, Which runs from the arteria hepatica to the right 
end of the ſmall curvature, and joins the coronaria ſiniſtra; 
gaſtro- epiploica dextra, which ariſes from the arteria hepa- 
tica, and runs along the great curvature; arteria gaſtro-epi- 
ploica finiſtra and vaſa brevia, which arife from the arteria 
1. plenica, and run : 00g the left end of U the great curyature. 
Theſe 
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Theſe two arterial arches ſend a great number of branches 
towards each other on both ſides of the ſtomach; and theſe 


branches are gradually ramified in different directions, hy 


very different diviſions and fub-divifions; the greateſt part of 


which communicate with thoſe from the other artery. 

From theſe frequent ramifications and communications of 
the arterial arches of the ſtomach, two different reticular tex- 
tures ariſe ; one, which is the largeſt,” lies between the com- 
mon and muſcular - coats in the cellular ſubſtances found 
there; the other, which is very fine, lies on the furface of 
the tunica nervoſa. This latter is a production of rhe firſt, 
being formed by means of a great number of very thort'rami, 
which go out from the other, and pais through the ſmall in- 
terſtices between the fibres cf the muſcular coat. 

By artificial injections we can {tew a third extremely fine 
reticular texture of capillary veſſels, which run between the 
glandular bodies and papillac of the tunica villoſa: Theſe do 
not ſeem, in their natural ſtate, to be purely biood-veſſels, 2s 


inflammations and injections may inciine vsto think. 


The arteries of the ſtomach come originally from the cae- 


liaca, by means of the hepatica, ſplenica, and coronaria. The 
py lorica and meſenterica luperior likewite contribute to them 
by communications, more or Ic immediate. They cdu 
nicate alfo with the mammariae internae, and diaphragmati- 


cae, and, by means of the epigaſtrica finittra, with the me- 


jenterica inſerior. 


he reins of the ſtomach are ramifi- 


Peins of the flomath. 


cations of the vena 80 125 in general; and in particular or 


the meſeraica major, ſplenica, and meſenterica inferior; the 
diſtribution of which may be ſeen in the deſcription of the 


veins. They accompany the arteries more or leſs, and form 
, nearly the ſame kinds of arches and reticular textures; wit! 
this difference, that they are proportionally oreater, their re- 
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ticular areolae larger, and their external cmmuicuTian more 
frequent. 8 | e 
Nerves of the . Berween the common no 8 
coats of the ſtomach, we find a great number of nerves of dif- 
ferent ſizes. Many of them accompany each other, in form 
of a broad flat faſciculus, along the ſmall curvature of the ſto- 
mach, from the ſuperior to the inferior orifice. The reſt are 
ſpread. in different directions, on the ſides, extremities, and 
great curvature, forming at different diſtances a kind of reti- 
cular plexus, from which a great number of filaments are de- 
tached to the inner coats. : | 
They ariſe chiefly from the nervi ſympathetici medii, or 
eighth pair, by means of the plexus coronarius ſtomachicus 
Formed round the ſuperior orifice of the ſtomach, by the ex- 
panſion of the extremities of two large ropes, which run down 
| upon the oeſophagus, by the name of nervi ſlomachici. The 
great ſympathetic nerve, commonly called intercoftalis, con- 
tributes likewiſe to them, by communicating filaments, which 
the plexus ſtomachicus receives from the ſemilunar ganglions 
of the plexus hepaticus, and particularly from the plexus ſple- 
nicus. See Walter's beautiful and accurate 'Tables of the 
Nerves, of the Thorax, and Abdomen. 
U of the flomach The ſtomach receives in general what- 
ever the mouth and tongue ſend thither through the canal of 
the ocſophagus : But its particular uſe is to receive the ali- - 
ments; to contain them for a longer or ſhorter time, in pro- 
portion as they are more ſolid or fluid; and to digeſt them, 
thar is, to put them in a condition to be turned into that Dy- 
tritious fluid called cyl. 
Ihhis operation, which goes by the general name of dige/- 
tion, and by which chylification begins, is performed partly 
by the ſuccus gaſtricus, which flows continually from the tu- 
nica villofa, and partly by the continual contraction and re- 


lxation of the muſcular coat. Theſe motions in men are 
: but 


> F 
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but very weak, and nowiſe ſufficient for digeſtion, without 


the aſſiſtance of the alternate motions of the diaphragm and 
muſcles of the abdomen. 

The pylorus, or fleſhy circle of the inferior orifice of the 
ſtomach, ſerves to retain the aliments in it till they have ac- 
quired a ſufficient degree of fluidity to paſs eafily through 
that opening. But, by a particular irritation of the muſcular 
coat of the ſtomach, and ſtill more by a violent contraction 
of the diaphragm and muſcles of the abdomen, the contents 
of the ſtomach may be very ſoon forced towards the ſmall 
extremity, and puſhed through the pylorus. 

The gentle and alternate motions of the orbicular fibres of 
the muſcular coat may aſſiſt in ſending through the pylorus; 
in the natural way, the aliment that is ſufficiently digeſted. 
This was called the periſtaltic or vermicular motion, by thoſe 
who believed that it is ſucceſſively reiterated, like that of 
earth-worms when they creep. l 

Trituration might be a proper enough term for this opera- 
tion, provided it be made to ſignify only a gentle agitation or 
action of the flethy fibres in a ſubſtance continually moiſtened 
by the gaſtric liquor, and not a violent grinding of a dry 
ſubſtance. | | 7 | 

The fituation of the ſtomach, which is nearly tranſverſe, is 
likewiſe of uſe in making the aliment remain long enough in 
that cavity; and may ſerve to make the length of this ſtay, in 
ſome meaſure, arbitrary, by means of the different poſtures of 
the body; for, when we lie on the left fide, the aliment muſt 
remain longer than when we lie on the right, &c. 

The obliquity of the ſtomach may ſerve to clear up a diffi- 
culty that very much torments thoſe who believe that both 
orifices of the ſtomach lie on the ſame level; which is, how 
any heavy ſubſtance, once got into the ſtomach, can ever riſe 
again to this level, to paſs into the inteſtines, 
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$ 3. The Inteſlines in general. 
Situation, fize, and divifion of the inteflines. Between the 
pylorus and the very loweſt part of the abdomen lies a long 
canal, bent in a great many different directions by numerous 
convolutions or turnings, calied the inteſſines. 

This canal, thus folded and turned, forms a oufiderable 
bulk, which fills the greateſt part of the cavity of the abdo- 
men; and it is connected through its whole extent to mem- 
branous productions or continuations of the .peritonaeum, 
principally to thoſe called oe meſeritery and meſecolon ; of 
which hereafter. | 

The incurvations of the inteſtinal canal form two arches ; 
a ſmall one, by which it is connected to the meſentery and 
meſocolon; and a great one on the oppolite fide, which lies 
loofe. The whole canal is generally about fix or ſeven times 
as long as the ſubject, = 

The imeſtinal canal is neither of an equal fize nor thick- 
_ through its whole length; from whence avaromiſts have 
taken occaſion to conſider its different portions as ſo many 
particular inteſtines, and to divide them all into {mall and 
great. | 191 

And as they ſtill found ng differences in each claſs taken 
altogether, they divided each into three portions, which they 
diſtinguiſhed by particular names. In the ſmall inteſtines, 
the three portions are named duodenum, jejunum, and ileum ; 
Aud in the great inteſtines, caecum, colon, and rectum. 

Structure of the inteſtines. The inteſtines in general are 


1 of ſeveral coats, much in the ſame manner with 
the ſtomach. The firſt and outermoſt is a continuation of 


the meſentery, or of ſome other elongation or duplicature of 


the peritonacum, 


This 
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This is commonly termed the common coat ; and it has a 
cellular ſubſtance on its inner ſurface, like that of the ſto- 
mach, which M. Ruyſch thought fit to call a diſtinct coat by 


the name of tunica cellulgſa 
The ſecond coat of the inteſtines is fleſhy. or muſcular, 


and made up of two planes ; one external, the other internal. 
The external plane is very thin, and its fibres longitudinal 5 


the internal plane is thicker, and its fibres run tranſverſely. 


round the circumference of the inteſtinal cylinder. 

It would appear that theſe fibres are neither ſpiral, nor are 
they formed of perfect circles or of rings; but they ſeem rather 
to be ſegments of circles, diſpoſed much in the ſame manner 
as in the ſtomach, and thus ſurrounding entirely the inteſti- 
nal canal. i 

Theſe two planes adhere cloſely together, and are ſepa- 


rated with great difficulty. They adhere likewiſe to the 


common coat by the intervention of the cellular ſubſtance, 
which is in greater quantities on the ſide next the meſentery 
than on the other. 

The third coat is called ner vaſa, and is ſomething like that 
of the ſtomach, It has a particular plane, which ſerves as a 
baſis to ſuſtain it, made up of very fine ſtrong, oblique fi- 
bres, which ſeem to be of the ligamentary or tendinous kind. 


To ſee this plane diſtinctly, a portion of the inteſtines muſt 


be inflated, the common coat removed, and the fleſhy fibres 
ſcraped off. 


This coat ſuſtains two W ſubſtances, which are both 


vaſcular, one arterial, the other venal, accompanied by a great 
number of nervous filaments. Theſe veſſels and nerves are 
productions of the meſenteric veſſels and nerves; and, as they 


ſurround the whole canal of the inteſtines, ſome anatomiſts 
have formed them into a diſtinct coat, by the name of zunica 


vaſeuls/a, 
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The nervous coat ſends off from its inner ſurface a great 
number of portions or ſepta, more or leſs circular, which con- 
tribute to the formation of what are called valvulae conni ven- 
tes; of which hereafter, It likewiſe ſeems to ſuſtain ſeveral 
different glandular bodies, which we n in the cavity of 
tbe inteſtines. : 
The fourth or innermoſt coat is very ſoft, and is named 
Zunica villſa. It has the ſame extent with the third coat, 
'which ſupports it; and it lines all the ſepta of that third coat; 
but it is not uniform through the whole canal, as we ſhall 
ſhew in the particular deſcription, 
It is now generally believed that the fourth coat is a conti- 
nuation of that in the ſtomach, and, of conſequence, from 
| the epidermis. | x 
Intefiina tlenuia. The ſmall inteſtines form one continued 
uniform canal ; and, although three portions of it have three 
different names, yet we have no ſufficient marks whereby to 
diſtinguiſh them, to fix the preciſe extent or length of each 
portion, or to ſettle its juſt limits. 
The firſt and ſmalleſt portion of the wiv canal i is called 
duodenum ; the ſecond, which is much longer, jejunum ; and 
the third, which is {till longer than the ſecond, ileum. 
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6 4. Inteſtinum Duodenum. 


Tar firſt portion of the ſmall inteſtines was called e- 
denum, from the length aſcribed to it by the anitients, viz, 
the breadth of twelve fingers; and the moderns need not ca- 
vil much about this length, if it is meaſured with the ends or. 
the fingers of the ſubject. 

This inteſtine having ariſen from the pylorus, is immedi- | 
ately bent a little backward and obliquely downward ; then 
it bends a ſecond time toward the right kidney, to which it is 
a little connected] z and from thence paſſes before the renal 


| artery 
% ; 
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artery and vein, aſcending inſenſibly from right to left, till it 
gets before the aorta, and laſt vertebrae of the back. It con- 
tinues .its courſe obliquely forward by a gentle turn, which 
may be reckoned a third incurvation, and . the d eee, 
of the duodenum. | 

Through this whole courſe the „ is firmly bound 
down by the folds of the peritonacum, eſpecially by a tranſ- 
verſe duplicature which gives origin to the meſocolon. The 
two lamina of this duplicature being at firit ſeparate, and ſoon 
| afterward uniting, muſt leave a triangular ſpace between 
them, which is lined with a cellular ſubſtance. 

It is in this ſpace that the duodenum adheres, by means of 
the cellular ſubſtance, to the parts already named; and the 
inteſtine 1s contained therein, as in a caſe; ſo that, without 
diſſection, we can ſee nothing but its two extremities ; and 
even theſe are hid by the colon, and by the firit convolutions 
of the jejunum, 

Structure of the duodenum. The firſt coat of the duenne 
18 conſequently different from that of the other ſmall inteſ- 
tines, having this peculiar to it, that it does not inveſt the 
whole circumference of the inteſtine; becauſe, through the 
greateſt part of the length, it lies in the triangular ſpace al- 
ready mentioned; and, for the ſame reaſon, there is a greater 
quantity of cellular ſubſtance belongs to the outer coat of the 
duodenum than to that of the other inteſtines. 

The muſcular coat of the duodenum is thicker than in the 
jejunum and ileum. 

The tunica nervoſa and villoſa form conjointly, on the in- 
ſides of this inteſtine, a great number of fall duplicatures, 
which advance into the cavity more or leſs directly, like por- 
tions of circular planes, with one edge fixed to the inteſtine, 
and the other looſe. Theſe are what anatomiſts call valvula⸗ 
cenmvuentes, 

„ 6 5 
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| The looſe or floating edge of theſe valves is formed into 
ew or waves in the natural ſtate. The whole ſur. 
face of theſe duplicatures or valves is villous, as well as _ 
of the inteſtines between them. 


he viili of this inteſtine are thicker than in the ſtomach; 
but the texture of them in man is not like hairs, as they are 


commonly repreſented in figures, but rather like that of a 
fungous granulated ſubſtance, compoſed of an infinite num. 


ber of very fine papillae of different figures; in which we 
fee, through a microſcope, a multitude of depreſſe d points or 


pores, by which their whole ſurtace ſeems to be pierced. 
By the ſame help we obſerve, on different places ot the in- 
ner ſurface of this inteſtine, ſeveral round viiious tubercles, 


riſing like {mall verrucae at different dittances from each 


other. | 
This ſubſtance ſuſtains an infinite number of capillary veſ. 
ſels of different kinds; for beſides the blood-veffels, we 
ſometimes obicrve a great number of white filaments which 
run through it, and end at its inner ſurface like fo many 


capillary roots of the veſſels called venae lafzae, When 


the villous ſubſtance is examined in the microſcope, beſides 
the blood veſſels, numerous follicles are obſerved lodged 5 


cellular ſubſtance. Theſe have been conſidered as the origin 
of the lacteal veſſels, and have been called ampullulae W Lei- 


Zertubn, becauſe he firſt diſcovered them. 


The fungous ſubſtance which bind theſe capillary 3 
together, and ſurrounds them, is very tender; and the capil- 
lary extremities of the ſmall blood veſſels diſtributed through 


it, ſeem to be turned toward the pores of the papillae. 


Through theſe pores a mucous fluid, more or leſs tranſparent, 


is diſcharged, which TY moiſtens the cavity of the 


$ 


Glands of the FN The internal ſurface of the duo- 


denum is furniſhed with a * number of * _ glan- 


dular 
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dular tubercles, named after Brunner, which are raiſed on 
the ſides, and depreſſed in the middle by a kind of foflula 
and they are more numerous near the beginning of this in- 
teſtine than any where elſe. About the pvlorus they lie as 
it were in heaps or clutters; and from thence the diſtance 


between them increaſes gradually all the way to the a ex- 


tremity where they are ſingle. 
Theſe glands, when examined . appear like little 
bladders, with the orifices turned towards the cavity of the 


inteſtine, and the bodies fixed in the ſpongy ſubſtance next 
the nervous coat. They furniſh a particular fluid, which is 


often found to be viſcid. | 

The biliary orifice of the duodenum. In the inner ſurface of 
the duodenum, al, mHoſt at the lower part of the firſt incurva- 
tion, and on the ſhorteſt ſide, there is a longitudinal emi- 
nence, in the point or apex of which lies a particular open- 
ing, which is the orifice of the ductus biliarius, within which 


the ductus pancreaticus | kewife opens. 


This inteſtine is commonly the wideſt, though the ſhort- 
eſt, of the inteſtina tenuia, and has been called by ſome au- 
thors ventriculus ſuccenturiatus; and is inveſted with more 


cellular ſubſtance, eſpecially while within its triangular caſe, 


where it wants the outer coat which the others have; and 
conſequently it is more eafily dilatable by the ſubſtances 
which might otherwiſe ſtick within it. 


$5. Jatefninum Fejuntm, 


Situation and fize of the jejurium. The jejunum, fo called 
becaule it is oftener found empty than the ileum, begins at 
the laſt incurvation of the duodenum, and is there connec- 
ted to the beginning of the meſocolon. 

From thence it bends downward from left to right, and 


obliquely forward, or from the vertebrae, and makes ſeveral 


Vol. II. : i R 5 | COnNs 


2 


Rp * * r 4 I I 8 * * 2 1 oma =; - N 4 
* * 1 2 — 1 £ Py > — . * r 1 \ ASIC 
- I - vr 8 RE. SECT * rr 812 
o 5 p wn y * & uh \ . = 1 -# * . r . Th HE ST VS - 5 — * r 5 * 
r IST n r K Fr kg 5 * © Had OE WY - 2 Rs 55. L 8 e PS 7 or, = We es _ 
2 - — 1 * - = « * — 2 eee eee e 4's BS Yon. ue 8 ts 22 e 2 e 5.4 D EY PU TI Ke. © - Hinges 2 3 1 
* — . — — * 


on. 
— 
PL. 
diy + 
bh. 
— 
255 
1 
KF 
4 
& 1 
2 Pa 
1 
3 
a4 
15 +4 
8 
3 
by 
T: 
. 

1 
Is 
2 

= 2 
in 
1 
1 
1 

bo 
'< 
Kr 
b 
1 
15 
436 
— 
no 
0 
= 
* 
"1 
2 
* 
3 
BY 
Pa 
TE 

.B 
18 
85 
2 
3 
— 1 
1 
4 
by © 
DM 
E 5 

- . 
5 

* 


374 INTESTINUM/JEJUNUM. part VI. 


convolutions, which lie chiefly in the upper part of the um- 
bilical region. Through all this courſe it is connected to the 
meſentery, in the manner that ſhall be explained hereafter, 
It is a difficult matter to fix the exact bounds between this 
inteſtine and the ileum. The external marks of a redder 
colour in the one than the other, though generally common, 
are not conſtant ; and the internal marks fixed from the plu- 
rality of. valvulae conniventes are - indeterminate, and often- 
times appear only from diſſection. 

Theſe two inteſtines may be better diſtinguiſhed by their 
different fituations, which are very regular ; but as even 
this mark is not particular enough, the moſt eaſy way that I 
have been able to contrive, and which will, in moſt caſes, be 
found ſufficiently exact, is to divide both inteſtines into tive 
parts, and to allow nearly two fifths to the jejunum, and 
three-fifths and a a little more to the ileum. | 

Structure of the jejunum. The coats of the jejunum are 
nearly of the fame ſtructure with thoſe of the duodenum, 
but thinner, The common coat is a continuation of the me- 
ſentery ; and the cellular ſubſtance is in leſs quantity than in 
the duodenum, and indeed ſeems to be altogether wanting 
along the great curvature of the convolutions, where the lon- 
gitudinal fibres of the muſcular coat adhere very n to 
the external membrane, 

This muſcular coat is not ſo ſtrong as that of the duode- 
num. The longitudinal plane of fibres is very thin, and al- 
moſt imperceptible, except along the great curvature, oppo- 
ſite to the connection of the meſenterv, where we ſee, 
through the membranous coat, a kind of whitiſh ligamenta- 
ry band, about the third part of an inch in breadth, which 
is continued along the great curvature of all the convolutions 
of this inteſtine, and of the ileum, 

© This ligamentary band is like thoſe which we obſerve on 
the ſides of the ſmall extremity of the ſtomach. It adheres 
* 5 perfectly 


1 
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perfectly to the membranous coat, and to the longitudinal fi- 


bres of the muſcular, which are here more viſible, and appear 


to be. ſtronger than in any other place. 
The tunica nervoſa, which we choole rather to call reticu- 


laris, and its proper cellular or lanuginous ſubſtance, have no- 


thing peculiar to them more than has been already ſaid about 


the inteſtines in general. By blowing artfully into this ſub- 
ſtance, it may be made to ſwell ſo much, round the whole | 
cavity of the inteſtines, as to deitroy all the duplicatures or 
valvulae conniventes. 17 

Theſe valves in this inteſtine are very broad, very nume- 
rous, and very near each other. On the ſide of the great 
curvature, their circumference is continuous and uniform; 
but next the ſmall curvature, there are ſeveral breaks in them, 
the extremities of ſome advancing beyond the reſt, and ter- 
minating in points. Some of theſe valves go quite round, 
others only ſome part of the way; and ſome of them are 
very ſmall, which go obliquely between two large ones, form- 
ing a kind of communication. 

The papillae of the tunica villoſa are here more raiſed, 
looſe, and floating than in the duodenum; and each of them 
ſeems to be divided into ſeveral others, by inciſures of a very 
ſingular kind. In other reſpects they nearly agree with what 
was ſaid in the deſcription of the inteſtines in general. The 
obſervations and figures publiſhed by M. Helvetius, firſt phy- 


fician to the French Queen, in the Memoirs of the Royal A- 


cademy, expreſs theſe papillae, and the whole tunica reticu- 
laris, very juſtly. | | 
The glandular lacunae of the jejunum are of the 60 
ſtructure with the glandulae Brunneri or duodenales; but 
they are diſpoſed in a different manner. They are partly ſin- 
gle, at different diſtances from each other; and partly in ſe- 
veral cluſters, like flat oblong bunches of grapes, called plexus 


glandulgſi Peyeri. Theſe are in the largeſt quantity near the 
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great\curvature, and they croſs through ſeveral valvulae con- 


niventes at once. 
The veſſels, nerves, connections, &c. muſt by referred till 


the metentery has been deſcribed. 


§ 6. Intelinum Ileum. 


Situation of the ileum, I he convolutions of this inteſtine 
ſurround thoſe of the jejunum on the two lateral and lower 
ſides, and it paſſes in a winding courſe from the left ſide, by 
the hypogaſtrium, to the right ſide, where it terminates a lit- 
tle below the right kidney, joining the inteſtina craſſa, in the | 
manner that we ſhall relate hereafter. The lateral convolu- 
tions are ſupported by the oſſa ilium, ſo called, not from this 
inteſtine, but from the region of the abdomen termed ilia. 

_ Srrufture of the ileum. The ſtructure of the ileum is much 
the ſame with that of the jejunum ; only the internal dupli- 
catures, or valvulae conniventes, decreaſe gradually both in 


number and fize. Near the extremity of the ileum their di- 


rection is changed; and inftead of being tranſverſe or circu- 


lar, they become longitudinal, and terminate in a kind of 


pylorus, which advances into the cavity of the great inte- 
tines, as we ſhall ſee preſently. 

We obſerve likewiſe in this inteſtine, as in the jejunum, 
ſingle or ſolitary glands or lacunae, and alſo reticular glands, 
or glands in nes z the laſt of which, at the extremity of 
this inteſtine, are often of a large extent: But the greateſt 


| part of theſe glands appear to be flatter here than in the je- 


junum. The cellular ſubſtance of the external coat is in leſs 
quantities than in the foregoing inteſtines; and the ileum 

appears commonly more pale, or not ſo red as the jejunum. 
Sometimes, though rarely, we meet with proceſſes ſent off 
from the jejunum or ileum, and of the ſame ſtructure with 
theſe inteſtines. Their form, being fimilar to that of the finger 
| : of 
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of a glove, appears to have given them the name of appendices .- 
digitales. They are mentioned by different anatomiſts, and 


have ſometimes been found to form true herniae. - 


The veſſels, nerves, connections, &c. muſt be referred to 


the hiſtory of the meſentery. 


$ 7. The Inteftina Crafſa in general. 


Tue great inteſtines are one continued canal, divided into 
three portions, like the ſmall ones. This canal begins by a 


kind of ſacculus or bag, which is reckoned the firſt of the 
three portions, and called caecum. The lecond portion, cal- 


led colon, is the longeſt of the three, and is diſtinguiſhed from 
them by a great number of particular eminences or convexi- 
ties, which appear on its outer ſurface. through its whole 


length. The laſt portion is named redum; being more uni- 
form, narrower, thicker, and much ſhorter, than the colon. 

The ſtructure of the great inteſtines is nearly the ſame 
with that of the ſmall ones, in regard both to the number 
and diſpoſition of their coats. They are ſhorter, and have 
fewer convolutions, but are much more capagious. The coats 


in general are ſtronger, but eſpecially the muſcular coat. The 


villi and mucilaginous glands are different; and there are ſe. 
veral other things relating to them which will come in better 
in the particular hiſtory. | 
Situation and firaFure of the caecum. The inteſtinum cae- 
cum is only. a round ſhort broad bag, the bottom of which is 


turned downward, and the mouth or opening upward. It 
lies under the right kidney, and is hid by the laſt convolu- 


tion of the ileum. It bas nothing to diſtinguiſh it from the 
colon, excepting that it is a little wider, is ſhut at its under 
end, and gives origin to the appendicula vermiformis. 


Appendicula vermiformis. On one ſide of the bottom of the 
caecum lies an bed aer ga ſmall inteſtine, nearly 
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of the ſame length with the caecum, but very ſlender. It is 
termed: appendicula vermiformis, from its ſuppoſed reſemblance 
to an earth-worm. Its common diameter is not above a 
quarter of an inch. By one extremity it opens laterally and 
a little obliquely into the bottom of the caecum ; and the 
other extremity is cloſed, being ſometimes greater, ſome- 
times ſmaller, than the reſt of the appendix. 

It has ſome contortions, like thoſe of a worm when it is 
touched, from whence comes the epithet of vermicularis or 
vermiformis. Its ſtructure reſembles nearly that of the other 
inteſtines. | 

The internal coat of this appendix is folliculous, like that 
of the duodenum; and it is likewiſe reticular, the meſhes 
being the glandular lacunae, which nen diſcharge a 
fluid into its cavity. 

It has often been diſputed whether this appendix, or the 
large portion, which is, as it were, the head of the colon, 
ought to be called the caecum ; but the general diviſion of the 
inteſtines into great and ſmall, leaves no room to doubt of its 
being only an appendix in man, whatever reaſon there may 
be for talking differently with reſpect to brutes and birds, 

Through the membranous or common coat of the caecum, 
we ſce three white muſcular ligamentous looking bands, 
which adhere very cloſely both to the outer and muſcular 
coat. One of them is hid by the adheſion of the meſocolon; 
and all the three divide the caecum longitudinally into three 
parts more or leſs equal. 

They all unite on the appendicula forms and cover 
its whole outer fide imuediately under the common coat. 
Though they appear exteriorly on the caecum to be ligamen- 
tary, they are made up anteriorly of fleſhy fibres which ac- 
b company and ſtrengthen the longitudinal fibres of the muſcu- 
tar coat, 85 
| The 
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The villous ſubſtance of the inner coat of the caecum is 


very ſhort, and furmiſhed in ſeveral places with glandular la- 
cunae or ſolitary glands, broader than 1 of the ſmall in- 
teſt ines. | 


Theſe glandular lacunae or folliculi are flattened and de- 
preſſed in the middle like ſmall pox. When we blow through 
a pipe into theſe lacunae without touching them, the folliculi 
are inflated, and repreſent little cups with a hole in the middle 
of their convex fide. 


C 8, Inteflinum colon. 


Situation and firutture of the colon. The colon is the moft 
conliderable of all the inteſtines. From the caecum, of which 
it is a continuation, it reaches, in form of an arch, above the 


umbilical region, and to the lower part of the left hypochon- 


drium. Its continuity 1s, however, a little interrupted by 
the ileum, which advances into the cavity of the colon, and, 


together with a certain fold of that inteſtine, forms what is 
called valuula coli. | 
The whole convex ſide of the colon is divided longitudi- 


nally into three parts, by three muſcular bands, firſt known 
to Sylvius and Euſtachius, continued from, and of the ſame 
ſtructure with, thoſe of the caecum. Two of thete bands 
run on each ſide along the great curvature of the colon; 


and the third along tlie imall curvature, 


The uppermoſt band of the two that belong to the great 


curvature is the broadeſt of the three ; that which belongs 
to the ſmall curvature is the narroweſt, and it lay hid by the 
connection of the meſocolon, till it was brought to light by 
M. Morgagni. | | ; | 
Theſe three longitudinal bands do the office of longi- 


tudinal fraena, between which this inteſtine is, through its 
hole length, alternately a eos into tranſverſe folds, and 
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raifed into conſiderable eminences. All the folds are dupli- 
catures, which form portions of valvulae conniventes in the 
cavity of the inteſtine; and the eminences form receptacles, 
called the cells of the colon. 

Alb the coats of the colon concur equally to the formaticn 
ou theſe duplicatures and cells, the depth of which decreaſes 
gradually toward the extremity of the inteſtine, -and neither 
of them go any further than the ligamentary bands. 

I )bheſe portions of the colon which are immediately covered 

by the ligamentary bands, are ſmooth, and without rugae; 
and therefore, if theſe bands alone are cut acrols, the inteſ- 
tine is not ſufficiently elongated to deſtroy all the folds and 
cells. 

The common coat on one ſide is a continuation of the me- 
ſocolon, and on the other fide it contributes, by the ſame 
continuation, to form the omentum. The longitudinal fibres 
of the muſcular coat are very ſlender, excepting in the bands 
already mentioned; and thoſe which anſwer to the annular 
or circular fibres of the ſmall inteſtines, are only ſegments 
| firetched over the eminences and folds. The other coats 
are nearly as in the caecum; only. the glandular lacunac or 
ſolitary glands are broader and more numerous, 

The arch of the colon begins under the right e near 
the haunch. It runs up on the foreſide of that kidney to 
which it is connected; paſſes under the velicula fellis, which 
tinges it with a yellow colour at that place; and continues 
its courſe before tlie firſt incurvation of the duodenum, to 
which it adheres, and partly hides it. In this part of its 
cCourſe, therefore, there is a remarkable connection between 
the colon, duodenum, right kidney, and veſicula fellis. 
From thence the arch ct the colon runs before the great 
. convexity: of the ſtomach, and ſometimes a little lower; it 
then turns back ward under the ſpleen, in the left 1 2Y pO: hon- 
drium; it runs down on the foreſide of the left kidney, to 

which 
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which it is connected; below this kidney, it turns toward 
the vertebrae, and terminates there by a double incurvature, 
or by two oppoſite convolutions, which repreſeut in tom? 
meaſure an inverted Roman g. 

Theſe laſt convolutions of the colon are ſometimes multi- 
plied, and even advance to the right ſide of the pelvis; and 
along the great arch, and the two laſt incurvations, there are 
a kind of fringes, called aypendices coli adipoſue, winch we thall 
afterwards explain, as alſo the connections of the colon with 
the meſocolon and omentum. | 

 Vatvula coli. At the place where the ca cum joins the co- 
lon, one portion of the circumference of both is depreſſed, 
and forms a large fold on the inſide, which advances into 
the cavity of the inteſtine, and gets the name of value of the 
tum, of the caecum, or of the celan. Some have named it 
after Bauhin, who was ſaid to have diſcovered it accidentally 


at Paris in 1579, by throwing water into the inteſtines, and 


finding that the paſſage was obſtructed at the end of the 


Jleum ; but Vidus Vidius deſcribed it ſeveral years before 


this. Ir is a little open in the middle, and its extremities are 
very thick, by the mutual duplicature of the coats of the 
caccum and colon. | 

The extremity of the ileum is as it were grafted in the o- 
pening of this fold, and {ſtrongly united to us ſides by the 
adheſion of its trantverſe fibres to the tranſverſe fibres of the 
caecum and colon. | © 

This union forms a thick ring, which likewiſe advances 
into the common cavity of the caecum and colon, where it is 
wrinkled or formed: into gathers, almoſt like the lower ex- 


tremity of the oeſophagus, the pylorus, or inſide of the anus. 


Its circumference is more or leſs oval; and, by a kind of 
continuity with the common fold of the caecum and colon, it 
forms two productions, which M. e calls Ne retina 


ö — 


ule vatuvulae Bauhini. © 
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The membranous coat of the extremity of the ileum is con- 
tinued on the caecum and colon, without ſinking into any 
fold a7 (3g place where the ileum enters the colon. The lon- 
gitudma! libres of the muſcular coat ſeem here to be con- 
founded with the neareſt circular fibres of the caecum and 
r 5 

The inner portion of the muſcular coat of the ileum runs 
in between the circular fibres of the ileum and colon, as into 
a common fold of theſe two inteſtines from all which a 
thick ſhort portion of a fleſhy tube is formed, which is the 
circular riſing already mentioned, | 

The tunica nervoſa and villoſa of the extremity of the 
ileum likewiſe enter the common cavity of the caecum and 
colon, and on the edge .of the circular riling join the like 
coats of theſe two inteſtines ; ſo that the circular rifing or 
ſhort muſcular tube is covered, both on the outer and inner 
fides by a nervous and villous coat; that on the fide being 
ſupplied by the WOW: and the other by the two great inteſ- 
tines, | 

The ſituation of this extremity of the ileum is moſt com- 
moniy tranſverſe, and is inſerted almoſt in the ſame direction 
in the common cavity of the two inteſtines already mention- 
ed ; but it 1s often a little more inclined toward the caecum 
than to the colon; and whereas, in all other places, the 
Jleum is wide, and eaſily dilatable, it is very narrow at its 
inſertion, and its ſides are more ſolid and firm. 

It is chiefly in this ſtructure that the mechaniſm of the in- 
ſertion of the ileum in the caecum and colon conſiſts; about 
which inſertion or opening authors are very much divided, 
ſome reckoning it a valve, others only a ſphincter. 

It is very evident, from what we have ſaid, that it is a 
double machine, contrived to hinder the return of the ex- 
crements into the ileum, becauſe it can produce this effect 
party e as a 1 2 8 and u as a 185 of ſphinCter, The 

| MY dried 
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dried preparations of this part give a very falſe idea of its 
ſtructure and conformation; and the ſame thing is to be ſaid 
of the opening of the appendicula ver miformis into the cae- 


= 
{ 


CUM. bi 

The capacious arch of the colon is connected by both ex- 
tremities to the regio lumbaris, near the kidneys, by two par- 
ticular ligaments, one on the right ſide, the other on the left, 
which are only ſmall duplicatures of the peritonaeum, more 


or leſs tranſverſe. | | 
The remaining portion, which forms the two convolu- 


tions in form of the Roman 8, contracts below the left 
kidney, being narrower there than lower down. The coats 
of this portion become gradually thicker and ſtronger, and 
likewiſe the ligamentary bands, which approach each other 
by degrees, and ſeem to increaſe in breadth. 

The veſſels, nerves, &c. will be found in the deſcription of 


the meſentery. 


$g. Iileſtinum Reflum, and Anus. 


Situation, figure, and fize of the rectum. The lat of all 
the inteſtines is named refum, or the frarght gut, from its 
ſituation ; ; for, when viewed directly forward, it appears to 
run down in a ſtraight courſe from the laſt vertebra of the 
toins, on the foreſide of the os ſacrum, all the way to the on 
coccygis, where it ends in what is called the anus, 

This inteſtine, properly ſpeaking, is a true continuation of 
the laſt convolution of the colon; and it is the repoſitory, 
fink, and common ſewer, of the whole inteſtinal canal. It 
has likewiſe a ſpecial relation to the bladder, and to the Parts 
of generation in both ſexes. | 

The rectum having paſſed below the laſt vertebra of the 
loins, to the inſide of the os ſacrum, is bent backward, 


that concave fide to which it is connected, in the ma ner 
that 
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that ſhall be afterwards explained ; Jad Meint reached the 
os coceygis, it runs likewiſe in the direction of that bone, 
and bends a little forward, terminating beyond the. extremi- 
ty of the coccyx. . | | 

The figure of this inteſtine varies according as it is full or 
empty When empty, it is irregularly cylindrical, and finks 
in by a kind of tranſverſe folds ; and in that ftate it is about 
three finger breadth in diameter, more or leſs When full, 
it is wider in proportion to the quantity of faeces, wind, or 
whatever elſe is contained in it; and it may be extended to the 
fize of a large bladder, ſo as to repreſent a kind of ſtomach. 

 SirufJure of the rectum. Ihe membranous coat often con- 
tains a great quantity of fat, ſpread between it and the muf. 
cular coat, arid forming round the iateſtine numerous emi- 
nences, in the room of the appendices adipoſae of the colon, 


which ſhall be explained in the hiſtory of the omentum. 


The muſcular or flethy coat is very thick; and the longi- 
tudinal fibres, which in the other inteſtines are very thin, 
are in this ſtronger than the circular fibres of the reſt. The 


ligamentary bands continue to increaſe in breadth, and to ap- 


proach each other, as has been ſaid ; and it is to the fleſhy 


fibres of theſe bands that the thickneſs of the longitudinal 


fibres ſeem to be owing. 
The nervous or filamentous and 1 coats are larger | 


| wk than in the other inteſtines; and, when the rectum is 


empty, they form a great number of waving rugae in its ca- 

vity, which diſappear in proportion as that cavity is filled. 
The innermoſt coat is very improperly termed villgſa, and 

ſcarcely ceſerves the name of papiliarrs, becaule of the ſmall- 


neſs of the little corpulcles ſpread on its ſurface. It contains a 
great number of fingle or folitary glands ; and it is always 


moiſtened by a mucus of different conſiſtencies, diſcharged by 


- theſe glands or folliculi, and perhaps by the corpuſcles alſo. 


Near 


” — 
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* * 


Near the extremity of this inteſtine the rugae or folds be- 


come in a manner longitudinal; and at laſt, towards the cir- 


cumtference of the inner margin of the anus, they form little 


bags or ſemilunar lacunae, the openings of which are turned 
upward, toward the cavity of the inteſtine. | Theſe lacunae 
are ſomething like thoſe of the lower extremity of the oeſo- 
phagus, or upper orifice of the ſtomach, 

\ Muſcles of the anus. At length the extremity of the rec- 


tum contracts, and terminates by a narrow orifice called the 


anus, the ſides of which are diſpofed in elole folds or gathers. 
This extremity of the inteſtine has feveral mulcles belonging 
to it. ſome of which turround it like ſphincters; the reſt are 
broad flethy planes inieried in it, and which, being likewiſe 
fixed to other parts, juſtain it in its natural ſituation, and re- 
ſtore it to that ſituation after being diſturbed by the force ne- 


ceſſory tor the excluiontof the faeces. Theſe latter muſcles 


are termed levatores aui; the iirit go by the general name of 
ſhhincters. See Delcription of Muſcles in Vol. I. 


§ 10. M Nee et Mefocolon. 


Diwvifon of the 27 eſentery, &c. This great bund! e of us 
tines is not left to move at random in the cavity of the abdo- 
men; but artfully bound down by a membranous web, 
which prevents the inteſtinal convolutions from being intang- 


led in each other, aud from being twiſted or compreſſed in 


all their different ways of meeting; and yet allows the 2 
gentle floating, but limited motion. 


This web goes ſtill by the antient Greek name of meſontery , | 
as being in ſome meaſure in the middle of the inteſtines, It is 


diſtinguſhed into two portions; one of which being very 
broad, and very much plaited, connects the ſmall inteſtines ; 
the other, which is long and incurvatec, does the fame office 
to the great inteſtines, 8 | = 
Theſe 
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| Theſe two portions are in reality only one and the Gine 
continuation of the membranous lamina of the peritonaeum 
doubled back upon itſe!f, and they are diſtinguiſhed only by 
their breadth.” Taken both together, they form a kind of 
Jpiral roll, more or leis plaited in its circumference. The 
Arſt portion has retained the name of My the orher is 
termed gſocolon. | 

Structure of the meſentery, &c. The meſentery begins at 
the laſt incurvation of the duodenum, and runs obliquely 
from lett to right, along the vertebrae of the loins. In this 
ſpace, the membranous portion of the peritonaeum is detach- 
ed on both ſides, produces a duplicature by two elongations 
or particular laminae applied to each other, and thus forms 
the meſentery. 

It is narrower at its upper and lower parts, bak chiefly a at 
the upper. The middle portion is very broad, and the edge 
of it next the inteſtines is every where very much plaited. 
Theſe plaits or folds are only waving inflexions, ſuch as may 
be obſerved in the cdge of a picce of ſhamoy which has been 
often drawn through the fingers. They make this edge of 
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the meſentery very long, and they run through about one 
third of its breadth. | 

'The two laminae are joined together by a cellular ſub- 
ſtance, which contains glands, veſſels, and nerves, that ſhall 
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be deſcribed hercafter; and in ſome fubjetts it has a great 
quantity of fat, which kceps the v0 iaininae at a good di- 
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tance from each other. | 
Along the whole circumference of the meſentery, the two 
laminae are naturally ſeparated, and applied to the two ſides 
of the ſmall inteſtines, which they inveſt by their union, or 
rather reciprocal continuation on the great curvature of that 
canal, and carry it as in a ſcarf or ſling. This is what forms 
It he external or membranous coat of the inteſtines. 
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The meſocolon is. the continuation of the meſentery : 
which having reached the extremity of the ileum, contracts 
and changes its name. At this place, the particular lamina 
which is turned to the right ſide, forms a ſmall tranſverſe 
fold, called Jigamentum coli dextrum. | 

Afterwards the meſocolon aſcends toward the right kid- 
ney, where it ſeems to be loſt by the immediate adheſion of 
the colon to that kidney, and to the firft incurvation of the 


duodenum. Then it appears again, and increaſing in breadth, 


it continues its courſe almoſt tranſverſely under the liver, 
ſtomach, and ſpleen, where it begins to turn downward, ut 
der the left hypochondrium, toward the kidney on the ſans 
fide. 

Through this whole courſe the meſecolen extends 
breadth, ard forms nearly a trantverſe ſcmicircular plane, 
ry little plaited at its great circunitereace. By this cir 
ference or edge, it is connected to the colon, and hides 
ligamentary band of this inteſtine, which runs along it 
curvature. By its ſhort or ſmall edge, it forms t 
angular caſe of the duodenum 3 and, by its grez 
the external coat of the colon, in the fame mann 
meſentery does that of the ſmall inteſtines. As it 
der the large extremity of the ſtomach, it adhere: 


the lower portion of that extremity, as the diapkza&m Gas 


to the upper. 


Having got below the left kidney, i it contracts, and terns 
another tranſverſe fold, called tgamentum coli ſiui trum. A 
terwards it expands again, but not fo much as in the upper 
part, and runs down on the left pſons muſcle, toward the laſt - 
vertebra of the loins, This deicending portion is fixed tg 
the convolutions of the colon, in the ſame manner as the ſu- 
perior portion is to the arch of that inteſtine. | 

The inteſtinum rectum is likewiſe inveſted by a particular 


production of the peritonaeum, called commonly by the name 
of 
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"tits or little round beans, ſome of them being orbicular, o. 
thers oval, but all of them a little flatted, and in corpuicat 
foubjects we find them ſurrounded with far. | 

Theſe glands are of the number of thoſe that anatomills 


; call glandulae conglobatae, the ſtructure of wh, 5 905 1 | 
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yet ſuſficiently known. They leem to be of a cellular 
ſubſtance, ſurrounded by a very fine membrane or coat, 0 on 


1 which, by the help of microſcopes, we diſcover an intel 
texture of particular filaments, which Malpighi believed 0 
be fleſny fibres. | 3 
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= The niceſt anatomical injections have not hitherto given us 
any ſatisfaction about theſe particulars; for though they be 

made with all poilible care, they always fill the folliculous 
texture of theſe glands; and though, by means of theſe in- 
jections, we may diſcover a great many veſſels which were 
before inviſible, we are not a whit the nearer our purpoſe, 

becauſe we cannot, by this method, diſtinguiſh the {ecretory, 
: _ excretory, and blood-veſlels from each other. 

Beſides the blood veſſels, which are diſtributed j in a reticu- 
lar manner in the meſenteric glands, and beſides many ner- 
vous filaments ſpread through them, we diſcover an infinite 

2 number of ſmall lymphatic veſſels running from gland to 
gland. 

2 _ Theſe veſiels : are extremely thin and tranf parent, and fur- 

"the Garde like little {all knots 1 very near each other They 

80 out from each gland by ramifications, as by ſo many 
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' robts ; and having formed a ſmall trunk, they are again di- 
vided, and enter ſome neighbouring gland by the ſame kind 
of ' ramifications by which they went out from the former. 
Lafeal veſſels. Theſe are termed lymphatic veſſels, becauſe 


for the moſt part they contain a very clear, limpid, though 


mucilaginous ſerum, called ympha by anatomiſts. But as 
they have -likewiſe been obſerved to be filled with a white 


milky fluid, called chyle, they have been called v chylifera, 


or venae lafteae. They have the name of veint, becaule their 


valves are diſpoſed as thoſe of the ordinary blood-veins, and 


| becauſe the fluid which they contain runs from ſmaller into 


larger tubes: But the particular deſcription of theſe will 
come in more properly in a latter part of the work, 


; 12. The B Bod. veſſels and Nerves of the Inte iner. 


Bleood-weſſels of the inteflines. The duodenum has common- 
ly a particular artery, called duodenalis or inteſlinalis, which 
comes indifferently from the ſtomachica coronaria, pylorica, 
gaſtrica major, or hepatica. It has likewiſe ſeveral diſtin 
ramifications from theſe trunks, and from the meſenterica ſu- 
perior and ſplenica; which ramifications communicate with 
each other. | 

The arteria duodenalis, and the other additional ſmall ar- 
teries, form a vaſcular net work round the muſcular” coat of 


'the inteſtine, which ſends out a great number of capillaries 


toward both the outer and inner fides, that make the whole 
inteſting look of a red colour. 

The veins of the duodenum are ramae of the vena por- 
tae, and the diſtribution and denomination thereot 18 much 
the ſame with that of the arteries; oulz 7 they communicate 
more with each other than the hedge and alto with the 


N haemorrhoidal vein, 
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BLOC D:VESSELS. Part VI. 
_ he venal vamifications form round the duodenum à net. 


work like that of the arteries; and the ſame kind of vafcu- 


lar texture is more or "wi to be found in all the wan intel. 


The arteries of the jejunum come chiefly from the meſen- 


cevica ſuperior, and ſome from the aſcending branch of the 


meſenterica inferior. The veins for the moſt part open into 
the great meferaica; and the reft go into the ſplenica and 
mall meferaica or haemorrhoidalis interna. | 


The principal ſubaltern trunks of theſe arteries and veins 
© accompany each other through the cellular ſubſtance between 
the laminae of the meſentery ; are diſtributed by branches 


and rami; and form the meſhes, lozenges, and arches, which 
ſhall be mentioned in the deſcription of the arteries and 
veins. The laſt of theſe arches and lozenges, or thoſe next 
to the inteſtine, produce two ſmall vaſcular planes, which ſe- 


parate from each other very diſtinctly, and ſurround the in- 


teſtinal canal in a reticular manner. 
The blood- veſſels of the ileum have the ſame ſources with 
thoſe of the jejunum ;z and it ought to be obſerved concern- 


ing both theſe veſſels, and thoſe of the jejunum, that in their 
Whole courſe through the meſentery, they give ramitications 


to the glands, laminae, and cellular ſubſtance of the meſen- 
tery; and alſo, that there is a kind of communication be- 


tween ſeveral {mall nieferaic veins and the capillary rami of 


the venae lumbares and ſpermaticae. 

I be arteries of the caecum and appendicula vermiformis, 
are ramifications of the laſt branch from the convex ſide of 
the meſenterica ſuperior ; and they have likewiſe ſome ſmall 


ones from rhe ſecond and third branches, when both are 
found. The veins of theſe two parts are ramifications of the 


great meſeraicaz and one of N. rami is bx Rielan termed 
ven caecalis, 1 5 | | 


The 


| Chap, Hl.  BLOOD-VESSELS. a 


The ſtraight portion of the arch of the colon, or that 
which is an immediate continuation of the caecum, is ſup- 


plied with arteries by the ſecond branch that comes from the 


concave ſide of the meſenterica ſuperior, and likewiſe a little 
by the third, when there is a third. 


The ſuperior or middle portion of the arch of the colon, 


is furniſhed by the firſt branch from the ſame ſide of the me- 
{enterica ſuperior, which, by a bifurcation, communicates on 
both hands with the other portions of the arch of the colon. 

The left portion of this arch derives its arteries partly 
from the firſt branch of the ſame meſenterica, and partly 
from that of the meſenterica inferior; which two branches 
form the celebrated communication or common arch of the 
two meſentericae. — 

By means of this communication or continuation, in caſe 
one artery ſhould be obſtructed or compreſſed, the other 
would furniſh blood to all the branches below the place of 
the obſtruction. The ſecond branch of the meſenterica in- 
ferior, gives likewite — arteries to the extremity of the 
colon. rt | | 

The deſcending convolutions of the colon which repreſent 
a Roman 8, are ſupplied by the other branches of the me- 
ſenterica inferior, the laſt of which forms the hacmorrhoida- 
lis interna. | 

The veins of all theſe portions of the colon form trunks 
which terminate chiefly in the haemorrhoidalis interna or 
meſaraica minor and major, and likewiſe in the vena portae 
ventralis. The diſtribution of theſe branches and ramifica- 
tions is in ſome meaſure the fame with that of the arteries, 
as may be ſcen in the deſcription of the veins. 

The arteries of the rectum arc furniſhed by the haemorr- 
hoidalis interna, the laſt branch of the meſenterica inferior, 
which communicates with the hypogaitrica, and particularly: 
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with the haemorrhoidalis nee a produddon w one of 
theſe arteries. | 

The veins of the rectum go to form the beginning of the 
meſeraica minor or haemorrhoidalis interna; and they com- 
municate with the haemorrhoidales externae, which are rami 
of one of the hypogaſtricae. They communicate likewife 
with the capillary ramifications of the other hypogaſtric 
veins, which come from the internal parts of generation of 


both ſexes. 


It is here to be obſerved in general, that there is a ſucceſ- 
five continuation, more or leſs fimple or multiplied, between 


all the arteries of the inteſtinal canal, and likewiſe between 


all the veins; and alſo, that the veins are here thinner and 


more capacious than the arteries, in a greater proportion than 


in the other parts of the body. 

"Nerves of the inteſtines The nerves of the duodenum are 
the middle plexus of the ſemilunar ganglion, and ſome fila- 
ments of the plexus ſtomachicus and hepaticus. | 

The nerves of ase jejunum, eum, and meſenteric glands, 


are the plexus meſentericus ſupcrior, the poſterior meſenteric 


faſciculi, and the piexus uweter tericus interior. þ 


The nerves of the caecum are the poſterior meſenteric faſ- 
cicull or plexus, and the plexus meſentericus inferior. 

The nerves of the arch of the colon are the ſame faſciculi, 6 
and the two plexus meſenterici. 
The nerves of the laſt convolutions of the colon are the 
poſterior meſenteric faſciculi, and the plexus meſentericus 
inferior and ſub-meſentericus. | 
Ihe nerves of tlie rectum are the plexus meſentericus in- 
ferior, plexus ſub- meſentericus or hypogaſtricus, and the two 


gevglions of that plexus, 
The nerves of the anus, and of its muſcies, are the gan- 


glions of the proc e the inferior rope of 
at 25% q: e paehl'S oy „%% ELF RGA both 
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both ſympathetici maximi, and the common arch of the * 
tremities of both ropes. 


6 8 12. Digeſtion, 
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Wi THIN the 6 ſtomach we find great quantities o | 


mucus, ſpread upon its villous coat, and not unfrequently 
tinged by ſome of the bile returning into the ſtomach. Be- 


ſides this mucus, we find, eſpecially in an empty ſtomach, a 
limpid humour, of the ſame nature with the ſaliva, but ra- 


ther more mucous. When it can be had pure and unmix- 


ed with the food, (which it may, by bending the body for- 
ward when it returns through the oeſophagus into the mouth) 


it is by no means acid. Left to itſelt, when untainted with 


the acid illuvies of the aliments, it is changed into a lixivial 
nature, both in men and brutes, eſpecially in hungry animals. 


This liquor diſtils from the arteries of the ſtomach, through 
its villous coat, as we ſee by anatomical injections, by which 


water, iſinglaſs, and oil, may be eaſily urged into the veſſels 


of the ſtomach, ſo as to ſweat through its numerous pores. . 


The ſtomach, being contained within the cavity of the ab- 
domen which is always full, will be preſſed on every fide by 
the diaphragm and abdominal muſcles ; and the more it is 
ſilled the greater will this preſſure be, both on account of 
the diſtention of the integuments of the abdomen, and the 


altered ſituation of the ſtomach, which, when full, touches 


the peritonaeum at right angles. 


Both the pain of hunger, and the pleaſure of gratifying 


the appetite, excite us to the performance of an action abſo- 
lutely neceſſary for our ſupport, viz. the taking a due portion 
of aliment in order to counterbalance the waſte of the body 
by the inſenſible perſpiration and other evacuations. . This 
neceſſity of frequently taking food is increaſed by the blood, 

Which being naturally of a faline quality, ſoon acquires an a- 


crimonious 
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eximonious wh by the evaporation, of its . watery | 
rts; aud this evaporation being increaſed by the heat of | 


the body, and the motion of the heart and arteries, nature 
calls ſtrenuouſſy for a recruit of the watery element, by which 
the coheſive globules of the blood are ſeparated from each 
other, and hindered from running together into a ſolid 
© Theſs truths are acoyeds. v not + oni "il . but 
likewiſe by the appearances which they exhibit in men and o- 
ther animals ſtarved to death. For, in ſuch, we commonly 
obſerve the breath ſharp and fetid, the teeth looſened by the 
diflolving acrimony of the juices, violent pains in the ſto- 
mach, acute fevers, and even madneſs. All theſe diſorders 
ariſe: ſooner and ftronger, as the perſon is more robuſt and 
more accuſtomed to exerciſe ;. but they enſue very flowly in 
phlegmatic people, who are unactive, perſpire little, and put 
the blood into no great motion. Laſtly, thoſe who have li- 
ved ſome time without food: and. bodily exerciſe have, for 
the moſt part, laboured under a diſcaſe of the nerves. 
The freſh chyle, prepared, for the moſt part, from 
aceſcent vegetable food, is of a conſiſtence always thin. 
ner. than that of the blood itlelf ; being received into 
the circulation, it temperates the putreſcent acrimony, di- 
lutes the threatened coagulation, and reduces the whole 
| mals to that moderate degree of ſaline nature which is natu- 
ral to man: And finally, the chyle, but more eſpecially that 
derived from animal food, and likewiſe what is formed of 
farinaceous vegetables, being repleniſhed with gelatinous 
lymph, ferves to-repair the confumption or waſte which is 
| made from the body itſelf, to the vacuities of whoſe broken 
ſolids it is applied by the cauſes which promote the growth. 
of the body. The drink dilutes the cohefive diatheſis of the 
hlood, hinders its putrefaction, and carries off by the emunc - 


tories ſuch een 28 are b putrid: And hence it is 
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that a perfoh may Tive for a long time without felid food, if 
he is fupplied with artrck ; but, without drink, life fubſiſts 
but a few days. 0 | 

We are ſolicited, as was faid above, to take food, as well 
from the ſenſe of pain we call hunger, as from the pleaſure 
received by the taſte. The firſt of theſe proceeds doubtlels 
from the folds or plicae of the ſtomach, whoſe ſenſation is 
extremely acute, rubbing againſt each other by the periſtaltic 
motion, and from a preſſure of the diaphragm and abdomi- 
nal muſcles, by which the naked villi of the nerves on each 
ſide of the ſtomach are made to grate againſt thoſe of the o- 
ther, producing, at the ſame time, an intolerable ſenſe of 
pain. Thus, we are effectually admoniſhed of the dangers 
enſuing from too long abſtinence or faſting, and excited to 
procure food or nouriſhment by labour and induſtry. "The 
gaſtric liquor, becoming acid from faſting, may alſo perhaps 
conduce to excite the ſenſe of hunger; I but it will not ren 
duce any effect if it is petreſcent. | 

Thirft is perceived by the tongue, fauces, oeſophagus, and 
ſtomach. For, whenever theſe very ſenfible parts, which 


are conſtantly and naturally moiſtened by mucous and falival 


Juices, grow dry from a deficiency of theſe or ſimilar hu- 


mours, or are irritated by a redundancy of muriatic or alka- 


leſcent ſalts, a ſenfe called thirſt, which is much more into- 


lerable and dangerous than the former, ariſes ; this diſagree- 


able ſenſation continues until the proportion of diluting water 
in the blood, being recruited, reſtores the neceſſary moiſture 


and free fecretion required in the parts before mentioned. 


From hence we learn why thirſt attends labour, which ex- 


hales a greater proportion of the watery perſpiration z and 
why it is a ſymptom: of fevers, where there is an obftruQion' 


of the exhaling veflels belonging to the tongue and fauces 


and why fimple water is Jeſs efficacious in abating thirſt than 
acid liquors, that not only moiſten and render fluid, But alſo, 
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336 DIGESTION [Part vl. 
by their mild irritation. of the. tongue and mouth, provoke 


Jorma e and at the ſame time correct their pu- 


is _ the ——__ of ſeeking food for he Prat 
5 life, we have choſen it from a great variety of both ani- 


„ „ 


mals and vegetables, adding to each of them certain portions 
of water and ſalt, either to aſſiſt their ſolution, or render 


them more japid. It is probable that the primitive choice of 
our foods was made by experiments, according as the variety 
of ſmells and flavours in vegetables and their ſeveral parts in- 
vited us, and as the ſtrength or recruit of our faculties, from 
their uſe, confirmed their utility. But, by degrees, animals 
Increaſing ſo much as to be incommodious to the huſband. 
Iman, and vegetables alone not being ſufficient for ſupporting 
them under their labours, the fleſh of animals was afterwards 


added. At preſent, both the number and variety of ſub- 


ſtances are almoſt infinite, which we take either as food or 
ſeaſoning for our nourithment, 

Although there are many inſtances of e W | 
and even of whole nations, who have ſupported life only with 
one kind of food, either vegetable or animal, or even from a 
ſmall claſs of either of then; and, laſtly, though ſome have 
lived altogether upon milk, or its whey ; yet it ſeems to be 
neceſſary, both from the nature and fabric of the human bo- 


dy itſelf, as well as from certain experiments, that we ought. 


to ſupport life by the different kinds of food, ſo intermixed, 


that none of them may exceed their reaſonable bounds ; and 


this mediocrity we are taught from the loathing. which 

follows any one kind of food continued for too long a time 

together. 
Animal food appears a neceſſary part of our nouriſhment, 


from the fabric of the human ſtomach reſembling that .of 


. carnivorous animals; and from teeth being inſerted into each 


Jaw ; from the ſmallneſs and ſhortneſs of the inteſtinum cae- 
ä „ cum; 


— 
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ke cum; and from the neceſfary vigour which we require. A- 
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21 nimal food alone contains the gelatinous lymph ready pre- . | 
4 pared for the recruit both of our fluids and ſolids ; and tis 1 
ort lymph extracted from the broken veſſels and fibres, eaſily | 
= paſſes in great abundance into the blood. An abſtinence 4 
ws from animal food generally cauſes great weaknefs, both to the | | 
er body and ſtomach, being perpetually attended with a trouble- , 
of ſome diarrhoea. In the fize and length of the inteſtina cral- | | 
ty | a, man agrees with herbivorous animals. * ; 
. Eſculent vegetables are generally of the aceſcent kind; b 
* ſome few of them however are alkaleſcent or aromatic. Few : ; 

* of them have that animal glue which is ſpontaneoufly change- 
4 able into blood; for it is only the ſmall portion of jelly which 
8 is drawn from their farinaceous parts, that, after many re- 
s peated circulations, is converted into the nature of our pro- : 
2 per juices. The uſe of vegetables is extremely neceſſary in : 
K order to prevent a too great quantity of blood, and to hinder ; 
its putreſcency. Too much animal food produces, as we fee ; 
” more particularly in Athropophagi, the hot alkaleſcent ſcur- f 
vy, a fierce or ſavage temper, a peculiar fetor, and lepro- 5 
iy, with a lixivial corruption of all the juices ; which are : 
; only to be cured by change of diet, in which a vegetable þ 
| acidity abounds. Hence it is that we are furniſhed but with 
| ſew canine teeth; and that our appetite in health, but more q 
eſpecially in diſeaſe, is ſtronger for acidulous vegetables, in 3 
proportion to our warmer temperature of body, and greater 
heat of the country, or the ſeaſon of the year. Hence we | ' 
ſee, that, in the hotteſt climates, people live either altoge: her , 
upon vegetables, or uſe fleſh meats but very rarely, and not . 
without danger of acute diſeaſes; while, in the colder coun- ; 
tries, fleſh is eaten freely with lets danger; and hence bread, 5 
or a farinaceous aliment ſimilar to it, is made a danding part . 
of our food S e WY the world. 8 e ; 
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The beſt drint is afforded by pure water, not incorporated 
with ſalts, nor with air, which may excite fermentations. Ot 
chis kind we juſtly prefer that from a mountainous ſpring, 
which runs through a ſandy bed, and which is cold, clear, 
light, and inſipid. Whenever we are unprovided with ſuch 

Pure water, as is frequently the caſe in low flat countries, or 
when any increaſe of the ſtrength and muſcular conſtriction 
of the ſtomach is required from a ſpicy ſtimulus, its place may 
be very well ſupplied by wine, prepared chicfly from grapes; 
but, in defect of thoſe, from apples and pears ; which, after 
a due fermentation, becomes clear, and is repleniſhed with an 
acid ſalt, and oily or inflammable ſpirit, well diluted with 
water. Liquors of the ſame kind, replete with a vinous 
or inflammable ſpirit, but more flatulent, heavy, and leſs pa- 
latable, are extracted by boiling water from grain of different 
kinds previouſly malted, and prepared by fermentation, as 
Fabftitutes for wine in thoſe countries where the grape does 
not ripen. 

Mankind have invented various pickles ani Gees; as ſalt, 
vinegar, and acids of various kinds, to correct the putreſcent 
diſpoſition of fleſh-meats; and pepper, and other hot ſpices, 
to ſtrengthen the action of the ſtomach, which is perpetually 
weakened by the uſe of vegetables: To theſe we may add 
ſugar, and the eaſtern ſpices, which are generally uſed either 
for the ſake of flavouring or preſerving our food. But all 
theſe yield no nouriſhment, being deſtitute of all gelatinous 
lymph, or any farinaceous quality. 0 17 
The aliments are variouſly prepared, according to the dif. 
fererce of country, climate, or ſeaſon; and thus their crudity 
is removed, their ſolid fibres ſoſtened, their ſuperfluous air 
expetied, and their diſagreeable acrimony changed and ren- 
dered agreeable. But, even aſter this, many vegetable foods, 
and more eſpecially fleſh-meats, require to be divided, in 
ſome degree, ned previous maſtication, which is particularly 

neceſſary 
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neceſſary in man, whoſe ſtomach has but few and weak muſ- 
cles. Previous maſtication alſo affiſts digeſtion, and therefore 
prevents the food from nn ſo long upon the ſtomach as 
to become putrid. 5 
The meaſure of our food is derermiled by rk e 
is different in different circumſtances. Animal and farina- 


ceous food nouriſhes moſt: Other aliments ouglit to ſupply, 
by their quantity, what they want in their powers of nouriſhi- 
ment. In general, we are nouriſhed beſt by a nb: 
| Jane diet, unleſs we are ſuhjected to much labour. 


Aliments of various kinds are received into the . 
either whole or maſticated. Some of them are alkaleſcent, 
as animal ſubſtances; others ranceſcent, as fat; others aceſ- 
cent, as vegetables; and others glutinous, as milk, bread, 
and moſt of the farinaceous ſeeds. The aliments are digeſted; 
in a heat nearly equal to that neceſſary for hatching an egg, 
produced by the circumjacent liver, ſpleen, and other viſcera. 
During digeſtion, the ſtomach is perfectly cloſed, both at its 
ſuperior and inferior orifices ; and, although the muſcular 
Rbres of the ſtomach contract, yet no food is propelled into 
the inteſtines, until it has been thoroughly digeſted ; even 
milk itſelf is often retained in the ſtomach of ſtrong animals 
ſeveral hours after a meal, without paſſing into the inteſtines. 
The aliments, either naturally containing air in themſelves, 
or mixed with air in maſtication, are macerated in the juices 
of the ſtomach. In conſequence of the heat, this included air 
is expanded, and, by an operation ſomewhat ſimilar to fer- 
mentation, breaks the cells in which it was included, ar! 


thus the contents of the ſtomach are reduced to a pulpy ſrate, 


The ſolidity of animal ſubſtances is occaſioned ſolely by their 
being impregnated with air, and the air being extricated or 


ſet free in the ſtomach, theſe ſubſtances are reduceable to a 


friable or ſoluble ſtate. This laſt fact is illuftrated by Papin's 
digeſter. This air, fer at liberty by the digeſtion, often, un- 
| dere 
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dobthe m of flatus, diſtends the ſtomach more 
than the food itſelf. While it is extricated, the aliments be- 


gin to corrupt or change into a nauſeous liquid, often acel> 
cent, or otherwiſe putreſcent, which however happens leſs in 
mankind from our uſe of bread and falt, It is frequently 


ranceſcent, as appears from the flatus, and often of a moſt 


fetid, cauſtic, and inflammable nature. This putreſcency, or 
imperfect putrefaction, ſays Haller, is almoſt the only cauſe 


of digeſtion in fiſh, ſerpents, and carnivorous birds. Hence, 


in mankind, metals themſelves, by long ſtay in the ſtomach, 
grow ſoft, and are eroded; but, from Spalanzani's experi- 
ments, it appears that there are no ſigns of putrefaction in 
the time of digeſtion, except in ſick animals, (See Experi- 
ments on Digeſtion, &c.). During digeſtion there is no ſenſe 
of hunger, for the nervous plicae of the ſtomach are kept 
from grating on cach other by the interpoſition of the food ; 
and they are not affected by the gaſtric Juice, which, in di- 
geſtion, acts on the aliment, OT 


The aliment is prevented from becoming completely acid, | 


by the heat; by the gaſtric Juices ; by the faliva, which i is 
rather alkaleſcent, and ſwallowed to the amount of half an 
ounce in an hour; and by the bile which frequently regurgi- 
tates into the flomach, There is no particular kind of fer- 
ment in the ſtomach; from which the deſign of nature, - the 
diſpoſition of the ſtomach, and its uſe, are all very remote, 
Aud yet the juice of the ſtomach alone, eſpecially in fiſhes, 


i 2x the bores of other fiſhes, which they had devour- 


(see Spalianzani's Experiments). 
pov the preceding theory of digeſtion taken from Haller 
we ſhall add an abridged account of ſome experiments, ex- 
tracted from the ingenious Mr Smellie's Philoſophy of Natu- 


ral Hiſtory, 


“%% Dr. "HARI in an Inaugural Difertatian concerning Di- 


Nane Palin at Fang in the year 1777, made 
ſeveral 


{at 


ſeveral experiments upon a German, who gained a miſerable 


livelyhood by ſwallowing . ſtones for the amuſement-of the 


people. He began this ſtrange practice at the age of ſeven, 
and had at that time continued in it about twenty years. He 
ſwallowed fix or eight ſtones at a time, ſome of them as large 
as a Pigeon's egg, and paſſed them in the natural way. Dr 
Stevens thought this poor man would be an excellent ſubject 
for aſcertaining the ſolvent power of the gaſtric juice in the 
human ſtomach. The Doctor, accordingly, made uſe of 
him for this purpoſe. He made the German ſwallow a hol- 
low filver ſphere, divided into two cavities by a partition, and 
perforated with a great number of holes, capable of admit- 
ting an ordinary needle, Into one of theſe cavities he put 
four ſcruples and a half of raw beef, and into the other five 
ſcruples of raw hleak. In twenty-one hours the ſphere was 
voided, when the beef had loft a ſcruple and a half, and the 
fiſh two ſcruples. A few days afterwards, this German ſwal- 
lowed the ſame ſphere, which contained, in one cavity, four 


ſcruples and four grains of raw, and, in the other, four ſcru- 


ples and eight grains of boiled beef. The ſphere was return- 
ed in forty-three hours : The raw fleſh had loſt one ſcruple 
and two grains, and the boiled one ſcruple and ſixteen grains. 
SuſpeCting that, if theſe ſubſtances were divided, the ſolvent 


would have a freer acceſs to them, and more of them would 


be diſſolved, Dr Stevens procured another ſphere, with holes 
large enough to receive a crow's quill. He incloſed ſome beef 
in it a little maſticated. In thirty- eight hours after it was 
ſwallowed, it was voided quite empty. Perceiving how rea- 
dily the chewed meat was diſſolved, he tried whether it would 
diſſolve equally ſoon without being chewed. With this view, 
he put a ſcruple and eight grains of pork into one cavity, and 
the ſame quantity of cheeſe into the other. The ſphere was 
retained in the German's ſtomach and inteſtines forty-three 
hours at the end of which time, not the ſmalleſt quantity. 
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of pork or cheeſe was to be found in the ſphere. He next 
firallowed the ſame ſphere, which contained, in one partition, 
ſome roaſted turkey, and ſome boiled ſalt herring in the o- 
ther. The ſphere was voided in forty-fix hours; but no 
part of the turkey or herring appeared; for both had been 


completely diſſolved. Having diſcovered that animal ſubs 


ſtances, though incloſed in tubes, were eaſily diſſolved by the 


gaſtric juice, the Doctor tried whether it would produce the 
lame effect upon vegetables. He therefore incloſed an equal 


quantity of raw parſnep and potatoe in a ſphere. After con- 
tinuing forty-eight hours in the alimentary canal, not a veſ- 
tige of either remained. Pieces of apple and turnip, both raw 
and boiled, were diſſolved in thirty-{ix hours. 

« It is a comfortable circumſtance, that no animal, perhaps, 


except thoſe worms which are hatched in the human inteſ- 


tines, can reſiſt the diſſolving power of the gaſtric juice. Dr 
Stevens incloſed live leeches, and earth-worms, in different 
ſpheres, and made the German ſwallow them. When the 
ſpheres were diſcharged, the animals were not only deprived 
of life, but completely diſſolved by the operation of this pow- 
erful menſtruum. Hence, if any live reptile ſhould chance 
to be ſwallowed, we have no reaſon to apprehend any — 
5 ſuch an accident. 

% The German left Edinburgh before the Doctor had an 
unity of making a farther progreſs in his experiments, 
He therefore had recourſe to dogs and ruminating animals. In 
the courſe of his trials upon the ſolvent power in the gaſtric 
guid of dogs, he found that it was capable of diflolving hard 
bones, and even balls of ivory; but that, in equal times, very 


| little i impreſſion was made upon potatoes, parſnep, and other 


vegetable ſubſtances, On the coatrary, in the ruminating a- 
nimals, as the ſheep, the ox, &c. te diſcovered, that their 
gaſtric } juice ſpeedily diſſolved vegetables, but made no impreſ- 
ben on beef, mutton, and other animal YOURS. From theſe 
laſt 
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ſt experiments, it appears that the different tribes of anis 
mals are not leſs diſtinguiſhed by their external figure, and 
by their manners, than by the quality and power of their 
gaſtric juices. Dogs are unable to digeſt vegetable, and ſheep 
and oxen cannot digeſt animal ſubſtances. As the gaſtric 
juice of the human ſtomach is capable of diſſolving, nearly 
with equal eaſe, both animals and vegetables, this circum 
ſtance affords a ſtrong, and almoſt an irreſiſtible, proof, that 
nature originally intended man to feed promiſcuouſly upon 


both. 


« Live animals, as long as the vital. principle remains in 
them, are not affected by the ſolvent powers of the ſtomach. 
Hence it is, Mr Hunter remarks, © that we find animals 
« of various kinds living in the ſtomach, or even hatched 
© and bred there; but the moment that any of thele loſe 


' © the living principle, they become ſubject to the digeſtive 


powers of the ſtomach. If it were poſſible, for example, 
« for a man's hand to be introduced into the ſtomach of a 
© living. animal, and kept there for ſome confiderable time, 
it would be found that the diflolvent powers of the ſto- 
mach could have no effect upon it: But, if the ſame hand 
« were ſeparated from the body, and introduced into the 
ſame ſtomach, we ſhould then find, that the ſtomach would 
© immediately act upon it. Indeed, if this were not the 
© caſe, we ſhould find that the ſtomach itſelf ought to have 
© been made of indigeſtible materials; for, if the living 
© principle was not capable of preſerving animal ſubſtances 


* 


from undergoing that proceſs, the ſtomach itſelf would be 


© digeſted. But we find, on the contrarv, that the ſtomach, 
* which at one inſtant, that is, while poſſeſſed of the living 
principle, was capable of reſiſting the digeſtive powers 
which it contained, the next moment, viz. when deprived 


of the living principle, is itſelf capable of being digeſted, 
either by the digeſtive powers of other ſtomachs, or by the 


* remains 
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remains ol chat power which it had of digeſting other 

% things.” 

When bodies are opened ſome time „ aſter death, a conſi- 

. derable aperture is frequently found at the greateſt extremity 

of the ſtomach. In theſe caſes, ſays Mr Hunter, the 
© contents of the ſtomach are generally found looſe in the 

| cavity of the abdomen, about the ſpleen and diaphragm. 
In many ſubjects, this digeſtive power extends much farther 
than through the ſtomach. I have often found, that, af. 
ter it had diſſolved the ſtomach at the uſual place, the 
contents of the ſtomach had come into contact with the 
ſpleen and diaphragm, had partly diſſolved the adjacent 
fide of the ſpleen, and had diſſolved the ſtomach quite 
through; ſo that the contents of the ſtomach were found 
in the cavity of the thorax, and had even affected the lungs 
in a ſmall degree.” 

The fleſhy fibres of the fiomach bag irritated by the fla- 
tus, the weight, and the acrimony of the food, begin to con- 
tract themſelves more powerfully than when the ſtomach is 
empty, and with a greater force in proportiou as it is more 
full, And, firſt, the muſcular ſtratum, which paſſes along 
the lefler curvature, draws the pylorus to the oeſophagus ; 
and, being inſerted only into the left face of the former, 
draws it to the right. The principal ſtratum of the circular 
fibres contracts the capacity of the ſtomach according to its 
length; ; grinds or intermixes its contents with the liquors; 
and determines them both, like the preſſure of two hands 
placed oppoſite, to flow towards the pylorus : But this flux 
through the pylorus is not continual, on account of the val- 
vula pylori, and likewiſe becauſe this motion begins from 
ſome part that is more irritated, and, as we ſee by nume- 

rous experiments, part of it is very ſoon received into the 

| blood, Theſe alternate contractions at laſt terminate in 2 

full evacuation. In this | action of the ſtomach, there is na- 
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thing which reſembles, the triture made by the frong giz- 
zards of granivorous fowis, which tone anatomitts have afcgi- 
bed to the human itomach, Ihe itoinach, howese;, has a 
conſiderable degrec of ſtrength, fince the contraction of its 


fibres is often more than a third part of their length; for we 


ſrequently ice the ſton ach reduced to leis thau a third bart 
of its diameter. The fiomach is alio frequently obſerved to 
be diminiſhed to much leis hau its third part, even to the 
breadth of an inch, ſo that it can cxpei the ſmalictt 1uvitances, 
and entirely evacuate itfelf. The compretiing force of the 


ſtomach ruſt be very ſmall, as it bruiſes ncither berries nor 


worms. 

The motions which the ſtomach receives from the dia- 
phragm and abdominal muſcles is greater than its proper pe- 
riſtaltic motion. It is principally by the force cf tn 1ulcles 
that the drinks afe urged on continually, but the folid foods 
only when t are dillo!« ed, lelt thoſe parts wich are toy 


groſs ſhould be expelled through the pvlorys into the duods- 


num; for the ſolid ali: nents: do not ſcem to leave the ſtomach 


before they have chan ged their ſibrous or other texture for that 


of a :nucous; bein: g, as it were, a cineritious, yeilowith, ſomes 


— ay * * ov } ov - * . . „ 1 „* 1144 — 
what fetid, mucilaginous, and liquid pulp. That wied 


Arſe prepared and becoine fluid g0es Out o the ilomach before 


the reſt; but, ſuch things as are hard, or 100 large to Pals 


the pylorus, are retained inthe ſtomach for a longer tiumt, 


The ſtomach being irritated by too great a quantity er aCrt- 
mony of the food, by ſichncis, by a repultion ot the bite, OF o- 
1 8 7 3 
ther caules, do 8, by an antipcritualtic or reverted motion of it 


fibres, drive! its Contents UV aras thr OUS the OPER and le 


Py iy 


oeſophagus in the act of vonnting. Any p art of the wlicle i: 


* 3 


1 - 
teſtinal canal, from the pharynx to the rectuin, may be come 
ſtricted, either ſuddenly or Nowly, by an antiperiſtaltic motion, 


% 


It 1 it 11 appens 114d: ently 10 the upper Parts at the tomach, 282 
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diephr eg; and likewiſe the abdominal muſcles, being convul- 
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ſed at the ſame time, it is called vomiting ; if; it is lowly per- 
formed, it may be called ruminatio: ; if the ſmall, and parti- 
cularly, the great inteſtines, return their contents upwards, 
the diteaſe i is called ileus. The effect of vomiting is partly 
from the preſſure of the abdominal muſcles depreſſing the 
falſe ribs, and urging the contents of the abdomen againſt 
the diaphragm; which, at the ſame time, contracting itſelf 
to a plane downwards, forces the ſtomach, as erg the 
ſides.of a preſs, to throw up its contents. 

„The aliments driven in their natural courſe to the duode- 
8 meet there with the influent bile and pancreatic juice, 
which often flow back into the ſtomach. . 

A thin watery liquor diſtils from the exhaling arteries into 
the cavity of the inteſtines, like the juice of the ſtomach, not 
acrid, but fſaltiſh. The quantity of this liquor may be com- 
puted from the large extent or ſum of all the excretory ori- 

fes, and from the ſection of the ſecretory artery, which is 
larger than any other in the body; add to this, the laxity of 
the parts perpetually kept warm and moiſt, and the copious 
diarrhoea or watery diſcharge that often follows the uſe 
of purgative medicines. The mucus arifing from the pores 
or cells, ſerves to lubricate and defend the internal ſurface of 
the villous membrane, and to guard the ſenſible nerves from 
ſtrongly acrid or pungent particles, Hence we ſee, it is more 
abundant at the beginning of the larger inteſtines, becauſe 
there t the maſs of aliment begins to be more feculent, acrid, 

; and tenacious. | 

| The mixture of this liquor with the pulp-like maſs of the 

aliment, together with the bile and pancreatic Juice, is made 
by the motion of the ſurrounding muſcles of the abdomen ; : 
| bur this force is ſmall, and incapable of moving the aliments 
| forward. The periſtaltic motion, which is more particularly 

Krong and evident! in the ſmall inteſtines, is the chief power 
by \ which the digeſted. Jiments are ; propelled along the inteſ- 

tinal 


24 
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tinal tube. Any part of the inteſtine; irritated by flatus or 
any ſharp or rough body, contracts itſelf, even after death, 
moſt violently in that part where the ſtimulus is applied, in 
order to free itſelf from the offending or diſtending body, 
which it expels into the next open part of the lax inteſfine; | 
where, being received, it is again propeiled forward, by excit- 


ing a like ſtimulus and contraction as before. This contrac= 


ting motion of the inteſtines is made in various parts of the 
gut, either ſucceſſively or at the ſame time, wherever the 
fatus or aliment excites a ſtimulus, without obſerving any 
certain order. So well fitted, however, are the inteſtines for 
this motion, that they even exceed the irritability of the 


heart. When they are not irritated, they remain at reſt; 


and we may ſuppoſe this to be the cauſe why the fat is depo- 


fired_in the abdomen. The principal ſtimulus is the air; 


next to that is the aliment; and laſtly, the bile. This mo- 
tion is performed by a fort of alternate creeping and revolu- 


tion of the inteſtines, which diſſection eaſily demonſtrates in 


brute animals, and caſes of wounds in the abdomen and rup- 
tures have manifeſted it in the human ſpecles. Among ſo 
many inflexions, the weight of the aliment is but of little 
conſequence, for it eaſily aſcends or deſcends through the ir- 
ritated inteſtine, which Vas empties itſelf. | 
This periſtaltic motion of the inteſtines is performed by 
the conſtriction of their circular fibres, which empty the tube 
exactly, without injuring it againſt pins, needles, or any other 
ſharp bodies accidentally introduced into it, they being at the 


ſame time puſhed forward. But the revolutions, or thoſe mo- 


tions in which the tube is alternately ſhortened and lengthened, 


and the ſtraightening of crooked parts one before another, 


which is ſo remarkably conſpicuous in brute animals, are per- 
formed by the long fibres, which we ſee contract themſelves at 
the ſeat of the preſent ſtimulus, and dilate the following Por- 
tion , in order to receive what follows. By the fame contraction, 

the 
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the villous membrane of the inteſtines, within their cavity, 


is- urged and reduced into longer folds z whence the mucus 
is expreſſed and applied, by the force of irritation and ſtimu- 


jus, to that part of the alimentary maſs where it was requir- 


ed. Theſe long fibres frequently make intro. ſuſceptions of 
the inteſtines, and generally without any bad conſequences, 
by drawing up the contracted portion of the intcftine into 


that which is looſe, in ſuch a manner, that the former is ſur- 


rounded by the latter, which is relaxed. 

The alimentary pulp, diluted with the pancreatic juice and 
that of the inteſtines, intimately mixed with the ſaponaceous 
bile and circumjacent mucus, is more perfectly diſſolved than 


it was-by the efficacy of the ftomach, in proportion as the 


ſides of the inteſtines come into a larger contact, and ap- 


proach nearer together; to which add, the longer ſeries of 


the periſtaltic motions, and the greater quantity of diſſolving 
juices. In this manner the alimentary pulp, intermixed with 
air, forms a froth, without any End of fermentation. At 
the ſame time the acid or aceſcent quality is corrected, while 
the oily or fat parts, diſſolved by the bile, intermix with the 
watery. juices, and give the chyle its uſual milky appearance. 
It is of a bright colour in the duodenum, at the firit entrance 
of the biliary duct, and may be ſeen diſtinctly through the 
whole length of the ſmall inteſtines adhering to their villous 
coat. But the gelatinous juices of fleſh meats, diluted with 
a large portion of water, and likewiſe from their own ſubviſ- 
cid nature, adhere mor: particularly to the villous coat, and 
enter it by abſorption. Water and watery liquors are all ve- 
ry ſpeedily ab{orbed, and yet the feculent remains never grow 
thick in the {mall inteſtines, as far as Haller has been able to 
obterve, becauſe the watery part is repaired by the arterial 
| vapour and mucus; nor do they become foetid in any con- 
ſiderable degree, as well becaule ct the great quantity of di- 
lutipg juices, as becauſe the quick progreſſion will not allow 

* | them 
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them time enough for putrefying. Thoſe. remains, of a. 
more earthy, grois, and acrid diſpoſition, which were net re- 
ceived by the mouths of the ablorbing lacteals, by their own - 
weight, or by the muſcular contractions, deſcend ſlowly into 
the large inteſtines, ſo as to complete their whole courſe in 
the ſpace of about twenty-four hours: All the chyle of the 
aliment, however, is commonly extracted within three or four 
hours, or a little more. | 
The contiderable length of the ſmall wont which is 
upwards of five times longer than the body, the great ſur- 
face of the villous meiubrane increaſed by folds, the in- 


credible number of exhaling or abſorbent veſſels, the flow 


courſe of the feces through the large inteſtines, and the great 
quantity of the inteſtinal juice poured into the alimentary 
mais, all conduce to the preparation of the chyle; to its ab- 
ſorption into the lacteals and the meſenteric. veins; to the ab- 


ſtertion of viſcidities from the inteſtine; to the avoiding ad- 


heſions and coagulations; to the deſtruction of any acrid dia- 
theſis; and to the ſubduing any poiionous quality in many 
juices, which, being directly mixed with the blood, would in- 
ſtantly Kill. Hence, in general, the inteſtines are long in a- 
nimals that feed upon hard diet, but thort in carnivorous 
ones, and ſhorteſt in all thoſe that live upon juices ; And, 
even in man, an uncommon thortaeſs of the inteſtines has 
been known to be attended with hunger, and a diſcharge of 
foetid and fluid feces. | 

The heat by which the aliment is fomented, and which is 
exceedingly proper for the ſolution of the gelatinous matter, 
and for exciting a beginning putrefaction, is the principal cauſe - 
of the foctor which is gradually produced in the aliment; 
hence allo the uſeful part of the aliment, rendered more 
fluid, is the better adapted for abſorption. The air alſo, in- 
cloſed in the viſcid aliment, operates here, as in the ſtomach,  - 
by breaking the coheſion of the aliments, if any parts of it 


vet 
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| yet remain whole. The inteſtinal water dilutes the little 
maſſes of aliment; and if any bard part remains, this liquor 
ſoftens it by maceration. The bile being ir cimately mixed 
with oil, renders it miſcible with water. 

What remains, after the chyle has beer abſtracted, conſiſts 
of ſome portion of the bile, become m. laginous, and dege- 
nerated; ſome part of the human . moſt of the 
earthy parts of the food; ail th parts which, by their 
acrimony, were rejected by cv mouths of the 
lacteals, yet changed by cn uutrefaction; and lailly, 


all the ſolid fibres 0 et, whoſe cohetion was too 
great to be overcome 57 me maceration and periftaltic mo- 
tion in the inteſt: 

All theſe renn mity of the ileum into 
the caecum, in which they are collected. 


The inteſtinal ten therefore, retained in the beginning of 
the colon or jorve inteltine, there grow dry by the abſorp- 
tion of their ponts, to as tobe capable of receiving a figure 
from the round Katt parts of the colon; they aſcend 
from the bottom of the caecum cievated by the long liga- 
ments, which end in the appendix verniiorniis. And here 
the manner in which the feces are propelled by the contrac- 
tion ot the circular fibres, appears better than in the ſmall 
inteſtines. The longitudinal fibres of the inteſtine, being 
| attached to the contracted parts as fixed points, draw up and 
dilate the lower parts of the inteſtine; the parts of the in- 
teſtine, to which the feces are next brought, being irritated 
and contracted in like manner, are immediately after drawn 
together by the round and long fibres, by a ſucceſſive repeti- 
tion of which the feces finiſh their courſe, through the Whole 
large inteſtine, in about twenty-four hours in a ewes per- 
ſon. | | % 

While the groſs feces aſcend by the folds or valves of the 
ileum, the weight of them depreſſes the lower foid to the eft 
5 ſide, 
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fide, which draws back the ligament common to each valve, 
in ſuch a manner as to compreſs and exactly cloſe the upper 
fold downward, that nothing may return back into the 
ileum 3 which might eaſily happen in a fluid ſtate of the fe- 
ces, if this paſſage was not ſo accurately ſhut up. The feces, 
when in danger of falling down from the upper parts, de- 
preſs the upper valve, and thus accurately exclude themſelves. 


The feces continue to move ſlowly forward, becoming more: 
dry, conſiſtent, and figured by the {ame cauſes, through the 


whole tract and repeated flexures of the colay This inteſ- 
tine is from five to ſeven tect long, and it is in general capa- 
ble of retaining the feces for twenty-four hours, ſo as to give 
no interruption to the common affairs of life, this retention, 
however, is always proportional to the velocity with which 
the ſmall inteſtines propel their contents. 

At length the feces fall into the rectum, which being ſituat- 
ed in the midſt of much ſurrounding fat and cellular ſub- 


ſtance, eaſily expands, and ſuffers the excrement to be collec- 


ted in large quantities, and to be retained for a conſiderable 


time. 
The ſtructure of the rectum differs very much from that 


of the other inteſtines. The external membrane or perito- 


nacum is only ſpread before it; while behind it is fuppoited 
by a broad ſtratum of the cellular ſubitance, repicie with 


fat and many conglobate glandules, connecting it all the way 


2 


to the os ſacrum. The muſcular iorés are uc! ſtronger 


and more numerous, eſpecially the longitudinal ones, than 
in the other inteſtines; being compoſed of the three 84 


ments, expanded and ſpread firſt over the anterior furface, 
and then over the whole inteſtine; they dilate the inteſtine 
before the advanciag feces, and draw it back after the ttces 
are excluded. The tranſverſe fibres are alſo ſtrong ; and the 
{aſt of them are oval, forming a protuberant ring, called the 


. internal. 
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internal ſphinFer, by which the opening of the anus is clo. 
ſed. | 

The villous coat of the inteſtine has a very rough ſurface, 
18 extremely porous, and full of reticulated polygonal wrin— 
kles, and is lurnithed with ſome peculiar ſinuſes. That part 
of the inteſtine which is next to the {kin or outward opening 
forms a white firm circle like a valve, into which deſcend 
the longitudinal folds, Between theſe ſolds are intercepted 
finuſes, hollow upwards, and of a greater depth towards the 
lower extremity of the inteſtine, The mouths of the large 
muccus glandules open into theſe cavities; while the margin 
of the anus itie!f is defended by ſebaceous glandules, left it 
ſhould be excoriated by the hard acrid feces. 

Whenever, therefore, the feces are collected within the 
rectum, in ſuch a quantity as to become troubleſome by their 
weight, irritation, or acrimony, they excite an uncaſinek 
through the adjacent viicera ; and are then, by the force of 

ze diaphragm and abdominal muicles, preſſed downwards 
through the inner rim of the pelvis, fo as to urge upon the 
contents of the leſs reſiſting bladder and rectum, When the 
reſiſtance of the anus is tus overcome, the compreilins 
forces of the diaphragm abate, and the feces continue to dil. 
charge from the body, urged only by the periſtaltic motion 
of the inteſtine, After the feces are expelled, the inteſtine, - 
by its longitudinal fibres, is drawn back or up into the bod); 
after which, the opening of the anus itſelf is cloſely contract- 
ed by the two proper ſphincters as at firſt, The feces in men 
and carnivorous animals are very tetid, almoſt putrid, ſubal- 
kaline, ſoft, and contain much oil intimately mixed with 
ſalts, which are left both by the aliments, as well as by the 
bile and other humours of the human body. An acrid and 
fetid water returns from the feces inte the blood ; hence 


coſtiveneſs in fevers is hurtful, putrefaction being increaſed 


by 
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by the affuſion of the above mentioned matter into the bo- 
dy. | | 
$ 13. Hepar, and Veficula Fellis, 


Situation, figure, and diviſion, of the liver. The liver is a 
large and ſolid maſs, of a dark red colour, a little incli- 
ned to yellow, ſituated immediately under the arch of the 
diaphragm, partly in the right hypochondrium, which it fills 
almoſt entirely, and partly in the epigaſtrium, between the 
appendix enſiformis and ſpina dorfi, and terminating com- 


' monly in the left hypochondrium, into which it ſometimes 


runs a conſiderable way. 
The figure of the liver is irregular, it being arched or con- 
vex on the upper part, unequally concave on the lower, and 


very thick on the right and back ſides. Towards the left and 


anterior ſides, its thickneſs decreaſes very much, and termi- 
nates there by a kind of edge; and it is broader froin right 


to left than from before backwards 


The liver may be divided into two extremities, one great, 


the other ſmall ; two edges, one anterior, and one poſterior z 


two fides, one ſuperior and convex, which is ſmooth, poliſh= 
ed, and proportioned to the arch of the diaphragm, and one 
inferior, concave, and uneven, with ſeveral eminences and 
depreſſions ; of which hereafter. | 

It may likewiſe be divided into two lateral parts, called 
loben; one of which is termed the great or right lobe, the other 


the /rrall or left lobe. Theſe two lobes are diſtinguiſhed above 
by a membranous ligament, and below, very plainly, by a 


conſiderable ſciſſure, lying in the ſame direction with the ſu- 
perior ligament. 

The eminences on the concave ade of the liver belong to 
the great lobe. The principal eminence is a fort of triangu- 
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lar or en 1 ſituated backward near the great 
ſciſſure which diſtinguiſhes the two lobes. 
This triangular eminence is termed ſimply the ſinall lobe f 
the liver, or /obulus Spigelii, though it was known to ſeveral 
anatomiſts long before his time. One of its angles advances 
a conſiderable way toward the nuddie of the lower {ide of the 
great lobe, and is loſt there. This angle we call the root of 
the lobulus, Joward the foreſide there is another eminence, 


leſs prominent, but broader; and to this eminence, and the 


former, the antients gave the general name of portae. 
The depreſſions on the concave or lower ſide of the liver, 


which deſerve our attention, are four in number. The firſt 


is the ſciſſure that ſeparates the two lobes which runs acroſs 


the concave fide, from the eminegces already mentioned, to 


the anterior edge, where it terminates by a notch of differ- 


ent depths in different ſubjects. This is rermed the great 


ſeiſure of the liver; and, in ſome ſubjects; part of it is an 


entire tube. T he ſecond depreſſion is ſituated tranſverſely 


between the two eininences of the great lobe, and filled by 
the ſinus of the vena portae, ſo called by the antients, becauſe 
it lies between the eminences of the ſame name. The third 
depreſſion is backward, between the great lobe and lobulus 
Spigelii, and the vena cava paſſes through! it. The fourth j is 
a kind of ſulcus, between: the lobulus and ſmall lobe of the 


liver, which in the foctus ſerved to receive a venal canal loſt 


in adults, in whom it appears only as a kind of ligament. 


This ſulcus is in ſome meaſure a continuation of the great 


ſciſlure, and joins the vena cava by an acute angle. 

Beſides theſe four depreſſions, there is one on the fore part 
o the great lobe, in which the veſicula fellis is lodged ; 3 and 
it ſometimes runs as far as the edge, where it forms a ſmall 


notch. We may likewiſe reckon among theſe depreſſions a 
{malt ſaperficial cavity in the poſterior and lateral part of the 
lower fide of the great lobe, by which it reſts on the right | 

kidney ; 
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kidney; and likewiſe a ſuperficial cavity in the left — 
where it runs over the ſtomach, 

Laſtly, on the poſterior edge of the liver, there is a great 
ſinus common to both lobes, which gives paſſage to the {pina 
dorſi and oeſophagus, near the place where the vena cava de- 
ſcends; and we ſometimes meet with ſciſſures on both ſides 
of the liver, which are not ordinary. 

Ligaments of the liver. i he convex fide of the liver is com- 
monly connected to the diaphragm by three ligaments, which 
are only continuations of the membranous lamina of the pe- 
ritonaeum. One lies near the edge of the extremity of each 
| lobe, and one in the middle; and they are accordingly term- 
ed the right, middle, aud leſi ligaments. There is a cellular 
ſubſtance in the duplicature of cach, in which the blood-vel- 
ſels and Iymphatics run, and which ſends off a kind of lami- 
na into the ſubſtance of the liver. 

The right ligament ſometimes connects the great lobe to 
the cartilages of the falſe ribs ; and the left ligament, or that 
of the ſmall lobe, is often doub'e, and advances toward the 
middle ligament. This middle liganient begins below in the 
great ſciflure of the liver, near the eminences called portae ; 
and from thence peſſes through the anterior notch, and over 
the convex mide of the liver at the union of the two lobes, 
and is fix obliquely in the diaphragm. 

It is likewite fixed along the upper and inner part of the 
vagina of the right muſculus rectus of the abdomen, in ſuch 
an oblique manner as to be nearer the linea alba below 7 than 
above. 

Beſides theſe ligaments, the great lobe of the liver is like- 
wiſe connected to the right ala of the tendinous portion of 
the diaphragm, not by 2 ligament, but by a broad and im- 
mediate adheſion, without the intervention of the membrane 
of the peritonaeum, which is only folded quite roucd this 
| adheſion, 
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| adheſion, to form the external membrane of all the reft of 
the body of the liver. : 

his broad adheſion is commonly; though improperly, 
called ligamentum coronarium : But, in the firſt place, it is not 
a ligament, as has been already obſerved ; and, ſecondly, it 
is not circular, but oval, and very oblong. 

It is not on the upper part ot the convex ſide of the liver, 
but along the poſterior part of the great lobe; the broad extre- 
mity of the adheſion lying nearer the notch, and the pointed 
extremity towards the right hypochondrium. 

The middle ligament, called improperly ligamentum bepatis 
ſuſpenſorium, contains in its duplicature a thick white rope, 
like a round ligament, which was the umbilical vein in the 
foctus. Thus the lower part repreſents a falx; the convex 
edge of which is ſharp, and the other rounded. 

All theſe ligaments ſerve to keep the liver in its proper fi- 
tuation, and to hinder it from inclining too much towards 
either ſide: But we mult not imagine that any of them ſerve 


to ſuſpend it; becauſe it is ſufficiently ſupported by the ſto- | 


mach and intettines, eſpecially when they are filled. 
When the ſtomach is empty, or when we faſt longer than 
ordinary, it is a common expreſſion to ſay the ſtomach pinch- 


es us. As the liver is not then ſuſtained by the ſtomach and 


inteſt. nes, it deſcends by its own weight, and chiefly by 
nas, of the middle ligament, pulls the diaphragm along 
with it. It is in that place, therefore, that we have this un- 
ealy | ſenſation ; and not at the ſuperior orifice of the ſtomach, 
as 18 commonly believed. 

Ihe right or great lobe of the liver, which lies i in the right 
bypochondriu, reſts on the right kidney by a imall ſuperfi- 
cial depreſſion above mentioned; and it likewiſe covers a 
Portion of the arch of the colon and the pylorus. About 


two | third parts of the imall or left lobe lie i in the middle of 
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the epigaſtrium, and the remaining third part advances over | 


the ſtomach towards the left hypochondrium. 
This ſmall lobe is ſituated almoſt horizontally ; the great 


lobe is very much inclined, and its thick extremity runs 


down almoſt in a perpendicular direction to the right kidney 


on which it lies, in the manner already faid. This obſerva- 


tion is of uſe ro diſtinguiſh the different parts of the liver in 
wounds and chirurgical operations. | 
It may likewiſe ſerve to direct us in examining a liver ta- 
ken out of the body ; the fituation of which may be other- 
wiſe very eaſily miſtaken, eſpecially that of the parts of the 


concave fide. The paſſage of the vena cava, between the 


body of the great lobe and the lobulus Spigelii, may likewiſe 
ſerve for a rule in placing a detached liver in its true ſitua- 
tion. l a 
Structure 7 the liver. The liver is compoſed of ſeveral! 
kinds of veſſels ; the ramifications of which are multiplied in 
an aſtoniſhing manner, and form, by the intertexture of their 
capillary extremities, an innumerable collection of ſmall pulpy 
friable corpuſcles, which are looked upon to be to many or- 
gans deſigned to ſeparate from the maſs of blood a particular 
fluid, termed the bile. 

The greateſt part of theſe veſſels, from one end to the o- 
ther, is included in a membranous vagina, called cap/ula vc nae 
portae, or capſula Gliſſoni, from an Engliſh author who tirſt 
deſcribed it particularly, about the middle of the laſt century, 
This vagina is commonly conſidered as 2 continuation of the 
membrane which covers the liver, and which penetrates this 
ſubſtance along with the blood. veſſels; but dabatier is of opi- 
nion that it is a continuation of the cellular membrane which 


covers the vena portae ventralis. 


The veſſel which carries the blood to the liver is called = 


vena portae, for the reaſon already given. In the deſcrip- 
tion of the veins, we obſerved that the vena portae might 
| be 
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be conſidered as two large veins, the trunks of which are join. 
ed endwiſe, and ſend out branches and ramifications in oppo- 
ſite directions to each other; that one of thele veins is rami. 
fied in the liver, the other lying without the liver, and ſending 
its branches and ramifications to the viſcera of the abdomen; 
and, laſtly, that the firit ot theſe large veins may be rermed 
vena portae hiatica, the otner vena portae ventr alis. 

Vena portae hepatica. The particular trunk of the ven; 
portae hepatica is fituated trautverſely between the broad an- 
terior eminence of the great lobe of the liver ani the ro! of 
the lobulus in a particular ſciſſure, and forts what „ called” 
the /inus of the vena portae. ' From this finus five principal 
branches go ont, which are afterwards divided into millions 
of ramifications hrough tbe whole ſubſtance of the liver 

At this place the vena portae lays down the common of. 
fice of a vein, and becomes a kind of artery as it enters, and 
is again ramified in the liver. The extremities of all theſe 
ramifications of the trunk of the vena portae hepatica end in 
the pulpy friable corpuſcles of the liver, 

Pori bilarii et ductus hepaticus. It is in theſe corpuſcles that 
the bile is ſecreted, and it is immediately collected in the ſame 
number of extremities of another kind of vellels, which u- 
nite, by numerous ramifications, into one comiuon trunk, 
Theſe ramifications are termed fgori bilarii, and the trunk 
ductus hepaticus ; and the ramifications of theſe two kind of 
veſſels are inveſted together by the capſula of the vena portae, 

Hepatic veins, The blood deprived of this bilious fluid is 
reconveyed to the heart by a great number of venal ramifi- 
cations, which afterwards unite into two or three principal 
branches, beſides others that are leſs confiderable, that termi- 
nate in the vena cava, and are all called by the name of ven 
hepatica. e 

The capillary extremities of the 88 of the vena 
hepatica, join thoſe of the vena portae, and accompany them 

through 
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through the liver; and yet the great branches of both veins 
interſect each other in ſeveral places. 

When we cut the liver in ſlices, it is eaſy to diſtinguiſh | in 
each ſlice the ramifications of the vena hepatica from thoſe 
of the vena portae ; the firſt being thinneſt and largeſt, and 
adhering cloſeſt to the ſubſtance of the liver; whereas thoſe 
of the vena portae, which are inveſted by the cellular capſu- 
la appear to be a little ruffled when empty z becauſe the cel- 
lular capſula ſubſides when it is cut, but the other veins re- 
main uniformly open, their ſides adhering to the ſubſtance of 
the liver; beſides, they are accompanied by the branches of 
the hepatic artery and biliary ducts which do not follow 
thoſe of the vena hepatica: And Sabatier obſerves, that 
the direction of the branches of the vena hepatica is per- 
pendicular to that of the vena portae. 

Hepatic artery and nerves. I he liver receives from the ar- 
teria caeliaca a particular branch, termed arteria hepatica: 


which being very ſmall when compared with the bulk of that 


viſcus, ſeems defigned only for its nouriſhment, and not for 
the ſecretion of the bile. The plexus hepaticus, formed by 
the nervi ſympathetici maxim et medii, furniſhes a great 
nuniber of nerves to the fubſtance of the liver. The rami- 
fcations of the artery and nervous plexus are included in the 


cellular capſula, together with thoſe of the vena portae and 


pori bilarii. | [ 
the pulſation of this artery has been by ſome anatomiſts 
taken for that of the capſula, which they ſuppoſed to be muſ- 
cular ; and by this they have endeavoured to explain the ar- 
terial function of the vena portac: But they have not conſi- 
dered, that the blood in this vein does not require to be 
pumped forward; becauſe fo ſwift a motion would have been 
prejudicial to the ſecretion of. the fine oil of the bile, for 
which a flow and almoſt inſenſible motion is necęſſary. Cow- 
per and Santorinus were the firſt who doubted of the muſcu- 
f . lar 
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lar nature of the capſula, and they have been followed 3 in 
| " opinion by modern anatomiſts. e = SPN 
| The liver is covered exteriorly by a particular chenibiline 
or coat, which is a continuation of the peritonaeum. A mem- 
branous or filamentary ſubſtance likewiſe runs through this 
whole viſcus, and connects the ramifications and extremities 
of all its veſſels to each other. This ſubſtance ſeems to be 2 
complicated production of the capſula of the vena Portae, 
len of the external membrane of the liver. 
The outer ſurface of this coat is very ſmooth, but its in- 
ner ſurface is uneven, conſiſting of a great number of thin 
membranous laminae; between which we obſerve very dil. 
tinctly, numerous lymphatic veſſels, on both the convex and 
concave ſides of the liver; but it is more difficult to trace 
thoſe which accompany the filamentary ſubſtance through 
that viſcus, Some of the lymphatic veſſels, from the ſub- 
ſtance and concave ſurface of the liver, run in the capſule of 
Gliſſon; and after paſſing through conglobate glands ſituated 
there, they end at laſt in the receptaculum chyli, or into ſome 
of the large lacteals; others, upon the convex ſurface of the 
liver, run to the ligamentum ſuſpenſorium, from which they 
pierce the diaphragm in company with the vena cava, to end 
in the thoracic duct. = 
We have already obſerved, that the ſubſtance af the liver 
is chiefly made up of an infinite number of pulpy friable 
_ corpulcies each of which is bounded, and in a manner ſur— 
-- rounded, by a partici-lar expanſion of the capſula Gliſſoni; 
and all theie expanſions are connected by common ſepta, in 
ſome mealure reſembling a bee-hive. 
"Theſe corpuſcles have ſeveral angles, eſpecially i in the in- 
= e of the liver; but near the ſurface they are raiſed 
in the form of {mall tubercles. I heir pulpy texture appears 
- like radiated villi, a {mall void oy being, zeft in the middle 
of each, | 
If 
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If we blow through a pipe into the vena portae, vena cava, 
arteria hepatica, or trunk of the. pori bilarii, but eſpecially 
through the two veins, we obſerve the liver to ſwell, and the 
corpuſcles near the ſurface are raiſed, and become more ſen- 
fible. If we blow with much force, we burſt theſe corpuſ- 
cles; and the air getting between them and the external 
membrane, raiſes it from the ſubſtance of the liver in bliſters. 

Ductus cholidochus. The ductus hepaticus, or trunk of the 
pori bilarii, having run a little way, joins another canal, called 
duftus cyſticus or veicularis ; becauſe it comes from the veſicu- 
la fellis, as we ſhall ſee in the deſcription of that organ. 'Lheſe 
two united ducts form a common trunk, named dudtus cholis 
dochus ; becauſe it conveys the bile. This duct having reach- 
ed the incuryation of the duodenum, inſinuates itſelf through 
the coats of that inteſtine, and opens into its cavity, not by 
a round papilla, but by an oblong orifice rounded at the up- 
per part, and contracted at the lower like the tpout of an 
ewer, or like a common tooth-picker. 

The edges of this orifice are raited, broad, and plaited, as 


we may ſee by making this portion of the duodenum ſwim in 


clear water. At the entry of this orifice we ſce another 


ſmall opening diſtin&t from it, which is the orifice of the 


ductus pancreaticus; of which hereafter. Gliflon was of 
opinion, that the extremity of the ductus cholidochus was 
furniſhed with a ſphincter of muſcular fibres, which was ca- 
pable of ſhutting the oritice, and of preventing the contents. 
of the duodenum trom entering it; but no ſuch duct has 
been found by others, and the obliquity of the paflage an- 
ſwers the ſame purpole. 

Veſacula fellis. The gall-bladder is a kind of ſmall bag, 
ſhaped like a pear, that is, narrow at one end, and wide at 
the other. The wide extremity is termed the fundus or ber- 
tom, the narrow extremity the nec, and the middle portion 


the body, About one third of the body of the veſicula- lies 
Vo“. II. 2 2 in 
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in a depreſſion on the concave ſide of the liver, from the 
trunk or ſinus of the vena portae, where the neck is ſituated, 
to the anterior edge of the great lobe, a little toward the 
right ſide, where the bottom is placed; and in ſome ſubjects 
it advances beyond the edge, ſo as to oppoſe itſelf to the 
muſcles of the abdomen, under the edges of the falſe ribs. 

Therefore when we ſtand, the veſicula fellis lies in a plane 
Inclined a little from behind forward. When we lie upon 
the back, it is almoſt inverted. When we lie on the right 
fide, the bottom is turned downward, and it is turned upward | 
when we lie on the left ſide; and theſe fituations vary accor- 
ding to the different degrees of each poſture. | 

The gall-bladder i is compoſed of ſeveral coats, the outer- | 
moſt of which is a continuation of that which inveſts the li- 
| ver, and confequently of the peritonacum. 

The under fide of the gall-bladder touches the ak at 
the n of the duodenum, and fometimes at tbe py- 
lorus. 

The ſecond coat is ſaid by fome to be 8 and made up 
of two ſtrata, one longitudinal, the other tranſverte, like that 
of the ſtomach or inteſtines; but excepting in ſome very ro- 
buſt ſubjects, there are e farcely any muſcular fibres to be 
feen. 5 

A whitifh ſtratum i is looked upen as the third coat . of the 
gall-bladder, anſwering to the tunica nervoſa of the inteſtines. 

The innermoſt, or fourth coat, has on the inſide a great 
number of reticular folds, filled with {mall lacunae, like per- 
forated papillae, eſpecially near the neck of the veſicula, 
where theſe folds are longitudinal, and atterwards form 2 
| kind of ſmall pylorus, with plaits of the fame nature with 
thoſe in the great one. Theſe lacunae are looked upon to 
be glands. Sabat ier Kl only of the firſt and the laſt of 

theſe coats, and conſiders the intermediate ſubſtance as e 


merely cellular and vaſcular, PR 
That 


| Sada 
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That ſide of the body of the veſicula which lies next the 
liver, is connected to that viſcus by a vaſt number of fila 
ments, which run a great way into the ſubſtance of the liver. 
Among theſe fibres, in ſome animals, ducts have been obſerv« 
ed a long time ago. They are moſt numerous near the neck 
of the veficula, and they are named dufus cylo-hepatici, or 
hepatico-cyflici.; but no 111 ducts can be demonſtrated in the 


numan body. 


The neck of the veſicula is formed by the tontraftion of 
the ſmall extremity ; and this neck bending afterwards in a 
particular manner, produces a narrow canal, named ductis 
cyſlicus, This incurvation repreſents, in ſome meafure, the 
head of a bird, of which the cyſtic duct, by the gradual di- 
minution of its diameter, expreſſes the beak. This cannot 
be ſeen when the liver is extra //tum ; and even in ſtu it is 
but very imperfectly ſeen, when, in order to view the con- 


cave fide, the liver is raiſed and thruſt too much againſt the 
diaphragm; for by thus inverting the liver, the curvature is 


diſordered, and we ſee two in the place of one. 

Fo fee this curvature in its true natural ſituation, the liver 
is to be raiſed but very little, and the duodenum left un- 
touched; then we mult ſtoop and look under the liver with- 
out difordering any thing. This incurvation may be of uſe 
to hinder too precipitate a diſcharge of che bile contained in 
the veficula, which ſome ſituations of the body might occa- 
Non. 

Ihe neck of the veſicula is nearly of the ſame ſtructure 


with the other parts. It has on the inſide ſeveral reticular 
rugae and fome folds, which appear like fragments of valvu- 
lae conniventes, ſituated very near each other, from the neck 
to the contraction of the cyſtic duct. The firſt of theſe 
folds is broad and large, and almoſt circular; the next is 


more oblique and ſmaller in ſize, and the reſt diminiſſi in the 
fame manner. Taken all together, they form a kind of ſpi- 
5 | ra 
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ral flight, which may be ſeen through the neck on the out- 


fide, where it tometimes appears like a ſcrew, eſpecially when 


the neck is filled with any fluid. | This een eee is Gan 


to M. Heiſter. Es 
By fitting the neck and, duct, we ſee all theſe ies very 


diſtinctiy, eſpecially when we examine them in clear water, 


When they are viewed in any other manner they caſily de- 
ceive us, being miſtaken for true valves, becauſe of their 
tranſverſe ſituation. They may, however, in ſome meaſure, 

ſupply the place of valves, by hindering the bile from run- 

Ning too faſt into the duodenum, and the contents of the 

| duodenum from, entering this duct. The ſtructure of the 


biliary ducts appear to be entirely membranous, covered ex- 


ternally with a thick cellular ſubſtance, and lined within by 
a kind of tunica villoſa, which is pierced with numerous 
holcs, that make it appear like a fieve, Through theſe a 

mucous humour flows, to ſave the ducts from the impreſſion 


of the bile. And the internal ſurface of all theſe biliary 


ducts, that is, of the ductus hepaticus, cyſticus, and cholido. 


chus being examined through a microſcope in clear water, ap- 


| pears to be ncarly of the ſame ſtructure through their whole 
extent. 


The cyſtic and hepatic ducts, ta not, in their ordinary and 


natural ſituation, repreſent the capital Greek r, where they 


form the ductus cholidochus. After the incurvation of the 


neck of the veſicula, theſe two ducts run very near each 
other, and they appear to be ſeparated only by raiſing up the 
liver to view them, The ſame diſorder happens in an inver- 


ted liver extra ſitum; for then the body of the liver ſubſides 


and i, flattened, and thereby ſeparates the ducts ; whereas, 


in its true ſituation, it is very much incurvated, and the ducts 


very near each other. | 
The ductus cholidoches appears + anchor to be. a continua- 


tion of dhe. ductas Anse n than the common trunk of that Z | 


5 and 
In : 
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and of the ductus hepaticus; for this laſt duct runs for ſome 
ſpace within. the ſides of the former, before it opens into the 


cavity, much in the ſame manner as the ductus cholidochus 
paſſes into the duodenum. Winſlow has obſerved, at the open- 


ing of the hepatic into the cyſtic duct, a ſmall looſe valvular 
membrane, which may hinder the bile from returning out of 


the ductus cholidochus into the hepaticus. But later anato- 


miſts deſcribe only a ſharp angle at the meeting of the cyſtic | 


and hepatic ducts, ſimilar to the bifurcation of the arteries or 


veins. | ; * | 


The bile, which paſſes through the ductus hepaticus into 
the cholidochus, may be called hepatic ; and that which is 


collected in the veſicula fellis, may be termed cyſtic. The he- | 


patic bile flows continually through the ductus cholidochus 


into the duodenum ; whereas the cyſtic bile flows only by 


reaſon of plenitude, or by compreſſion. 


Remarks on the veſſels, &c. of the liver. The trunk of the 


dena portae ventralis terminates between the lobulus and the 
oppoſite part of the great lobe; and there joins the trunk of 
| the vena portae hepatica in the tranſverſe finus of the liver, 
between the right extremity and the middle of that ſinus. 
The umbilical ligament, and conſequently the umbilical 
vein in the foetus, joins the trunk of the vena portae hepa- 
tica toward the left extremity of the tranſverſe ſinus of the 
liver. The canalis venoſus in man is not exactly oppoſite the 
vena umbilicalis, but a little to the right ſide; and there- 
fore theſe three veſſels lie in fuch a direction as to form two 
oppoſite angles, reſembling thoſe of the handle of a wheel or 


of a ſpit. „„ | 
In the foetus, therefore, the blood which comes from the 
umbilical vein does not run directly through that contained 


in the vena portae hepatica in the ſinus, and from thence into 


the canalis venoſus ; but is obliged to turn from left to right, 


and ſo to mix with the blood in the vena portae, before it 
i | | enters 
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enters that canal which opens into the trunk of one of the 
great hepatic veins of the vena cava near the diaphragm. 
The hepatic vena portae gives off commonly five large 
branches into the liver, viz. three from its right extremity 
into the great lobe, and two from its left extremity into the 
mall lobe; and from the interſtice between theſe a {mall 
branch goes directly to the middle of the convex ſide of the 
hver. 

Ihe hepatic veins are -ednymanly two or theoe large branch» 
es, which go into the trunk of the vena cava by one common 
opening, eſpecially two of them: In the ſubſtance of the 
liver, they interſect the branches of the hepatic vena portae, 


and are ramified in all directions, in the manner already ex- 


plained. The inferior portion of the opening of theſe veins 
into the vena cava forms a kind of ſemilunar valve. 

Below theſe hepatic veins, the vena cava inferior, in its 
paſſage by the liver, receives ſeveral other ſmall hepatic 
veins, which ſeem to have the ſame relation to the Hepatic 
artery as the great veins to the vena portae. 

The paſſage of the vena cava is through the right portion 
of the poſterior ſinus of the liver, and conſequently on the 
iide: of the great lobe, which is hollowed at this place ſuffi- 
_ ciently to give paſſage to the vein, of which it ſurrounds a- 
bout three-fourths, ſometimes more, and ſometimes the 
whole. 

This paſſage 4 to the interſtice 1 the lobulus 
and the reſt of the great lobe; and its direction is, in the 
natural ſtate, from below upwards, and a little from left to 
right: But, when the liver is viewed extra ſitum, and in- 
verted, it appears very oblique; but ſtill it ſerves as a guide 
to beginners, who are — A fo” be miſtaken in ET 
an' inverted liver. | | 


Ihe trunk of the great vena portae, the hepatic arteries, 


75 duẽtus hepaticus, or trunk of the pori biliarii, and the 
8 nerves 
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nerves of the plexus hepaticus, form altogether a large bundle 
before they enter the liver. The trunk of the hepatic vena 
portae is in the middle of this bundle; the hepatic arteries 
lie on the right and left ſides of this trunk; the nerves ſur- 


round it on all fides, and they communicate with the plexus 
meſentericus ſuperior. 


Aﬀteryards, the firſt branches of the arteries, nerves, and- 


pori biliarii, leave the trunk of the great vein, and join in 
the fame manner the trunk of the ſmall or hepatic vena por- 
tae, and its ramifications in the "—_— Gliſſoni 1 a- 
bove. 

All theſe branches of the vena portae, and of the arteries, 
nerves, and pori biliarli, accompany each other by ramifica- 


tions through tlie whole ſubſtance of the liver, forming every 
where ſmall faſciculi, in the ſame manner as the large bundles 
were formed by their trunks. Each ramus of the vena portae, 


artery, nerve, and porus biliarus, has a proper vagina, and all 


the four have a common vagina diſtinguiſhed from the for- 


mer cellular ſepta, which are only continuations of the vaginae 
of both kinds. 


The convex ſide of the common cellular vagina is con- 


nected quite round to the ſubſtance of the liver by nu- 
merous filaments which ariſe from it, and which form the 
cellular ſubſtance found between the glandular corpuſcles. 
The concave ſide produces the cellular ſepta above-· mention- 
ed. 


In this common vagina, the veſlels, duQts, and nerves, 
are diſpoſed in ſuch a manner, as that the rami of the vena. 
portae chiefly fill the cavity of it, and lie in a lateral ſituation. 


The arterial ramus and porus biliarus lie together on the {fide 


of the vein, and the nerve is divided into ſeveral filaments, 
which run in between the veilels and ducts, and chiefly ac» 


company the artery and porus Dana 1 ; the vena portac ha- 
ving by much the feweſt. | 1-34 
The 
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The uſes of the liver ſhall be * after the deſerip- 
tion of the pancreas, {; pleen, and omentum, all theſe viſcera 
having a great relation to the liver. z 


$ 14 Pancreas, 


Figure, diviſion, and ſituation of the pancreas. The pancreas 
is a long flat gland, of that kind which anatomiſts call congle- 


merate, ſituated under the ſtomach, between the liver and 
the ſpleen. Its figure reſembles that of a dog's tongue; and 


it is divided into two fides, one ſuperior, the other inferior; 
two edges, one anterior, the other poſterior ; and two extre- 


mities, one large, which repreſents the baſis of a tongue, 


and one {mall, and a little n like the point of a 


The pancreas is | Gtuated tranſverſely under the Bosch, in 


the duplicature of the poſterior portion of the meſocolon. 


The large extremity is connected to the firſt incurvation of 


the duodenum, and from thence it paſſes before the reſt of 


that inteſtine all the way to its laſt incurvation; ſo that a great 
part of the duodenum lies between the pancreas and the ver- 
tebrae of the back. The ſmall extremity is fixed to the o- 


mentum, near the ſpleen. | | 
Strufture of the pancreas. The pancreas is compoſed of 2 


great number of ſoft glandular moleculae, combined in ſuch a 


manner as to exhibit the appearance of one uniform maſs on 
the outſide, the ſurface of which is rendered uneven only 


by numerous ſmall convexities, more or leſs flatted. When 
theſe moleculae are ſeparated a little from each other, we 
find, along the middle of the breadth of the pancreas, a par- 
ticular duct, in which ſeveral ſmaller ducts terminate late» 


—_ on each fide, like ſmall rami in a ſtem. 
This canal, named ductus pancreaticus, or ductus Firſungi 


from the diſcoverer of it in the human body, i is very thin, 
| White, 


Pike... 2 — 


white, and almoſt tranſparent, and the extremity of the EW 
opens commonly into the extremity of the ductus cholido- 
chus. From thence it diminiſhes gradually, and terminates 
in a point next the ſpleen. Ihe finall lateral branches are 
likewiſe large near the trunk, and very {mall toward the 
edges of the pancreas, all of them lying in the ſame plane 
like the branches of the common filix or tern. 

The pancreatic duct is ſometimes double in man, one part 


lying above the other. It is not always of an equal length, and 


ſometimes runs in a winding courie, but always in the lame 
plane; and it is nearer tue lower than the unper ſide of the pan 
creas It pierces the coats of the di od- num, ard opens into 
the ductus cholidochus, commonly a little above the promi- 
nent point of the orifice of that canal; and ſometin es It o- 
pens immediately into the ducenum. 

The ſmall pancreas. In man, Winſlow obſerved, that, 
where the great extremity of the pancreas is connected to the 


curvature of the duodenum, it ſends down an elongation, 


which adheres very cloſely to the following portion of the in- 


teſtine; and, upon a careful examination, he found a partt- 
cular pancreatic duct ramified like the large one, which ran 
toward, and interſected this great duct, into the extremmy of 
which it opened, after having perforated the duodenum, 


This portion he termed pancreas minus. It fometimcs opens 


ſeparately into the duodenum, in which we likewiſe oblerve 


ſeveral {aiall holes round the ductus cholidochus, which an- 


ſwer to the pancreas. 


Blood. vrſels aud nerves of the pancreas, The arteries of the 


pancreas come from the pylorica, du odenalis, and chiefly 


from the ſplenica, which adheres very cioſely to the whole 


lower ſide of the pancreas near. the poſterior edge, and 1 


ſends off in its paiſage a great many rami named ar feriae pan- 


creaticaeg.\which. go off from cach fide, more or leſs, tranſ- 
1: Yen dEvboo amy i 3 verſely. 


— 


. 


en "Pp receives ils ſome ſmall ramifications from the 


ee major and meſenterica ſuperior. 
The pancreatic veins are rami of the ſplenica, one of the 


| 1 8 branches af the vena portac major or ventralis. 


This vena ſplenica runs likewiſe along the lower fide of the 
pancreas near the edge, in a ſhallow depreſſion formed in the 
ſubſtance of the gland. I heſe veins anfwer to the arteries of 
the ſame name; and there are likewiſe other ſmall veins 
correſponding to the ſmall arteries, which are productions of 


the great meſeraica, &c. 
'The nerves of the pancreas come partly from the plexus 


hepaticus, partly from the plexus ſplenicus, and partly from 


the plexus meſentericus ſuperior; and it likewiſe receives 


ſome from the flat ganglion or plexiform intertexture, men- 
tioned in the deſcription of che nerves DE the name of the 
trunſuerſe ropes 

The pancreatic dud is not only double in ſome ſubjects, 
as has been {aid, but the collateral branches have communi- 
cations in form of iflands in ſeveral Places within the body of 


the pancreas. | 


The pancreatic juice, which is watery, inſipid, thin, neither 
acid nor alkaline, is poured into the ſame place into which 


the bile diſcharges itſelt, The quantity of juice ſecreted by 


the pancreas is uncertain ; but it muſt be very confiderable, 
if we compare the bulk or weight of it with that of the 
talival glands ; than which it is three times larger, and ſeated 


in a warmer place. It is expelled by the force of the circu- 


: lating blood, with an alternate preſſure from the incumbent 


+ | % 


% 


- and, furrounding viſcera; as the liver, ſtomach, ſpleen, me- 


ſenteric and ſplenic arteries, and the aorta. The great uſe- 
ffulneſs of this gland may appear from its being found, not on- 
E. in man, but almoſt in all animals: Nor is its uſe the leſs | 
from the experiment which ſhews that a great part of it may be 


A out from a robuſt animal without occaſioning death ; be- 
| cauſe, 


Chap, III. L I E N. - 


cauſe, in the experiment, a part of the pancreas muſt be left 


with the duodenum. 
The pancreatic juice ſeems principally of uſe to dilute the 


viſcid cyſtic juice, to mitigate its acriinony, and mix it with 
the food. Hence it is poured into a place remote from the 
cyſtic duct as often as there i is no cyſtis Like the reſt of the 
inteſtinal humours, this juice dilutes the maſs of aliments, 


reſolves them, and does every other office of the ſaliva. 


9 15. 1 5 


Situation, diviſian, and figure of the ſpleen. Tr ſpleen is a 
bluiſh mals, ſomething incl:ned to red, and ot a long oval 
figure, being about ſeven or eight fingers breadth in length, 
and four or tive in breadth. It is of a ſoftiſh ſubſtance, and 
is ſituated in the left hypochondrium, between the great ex- 


trennty of the ſtomach and the neighbouring falſe ribs, under 


the edge of the diaphragm, and above the left kidney. 
It may be naturally divided into ſides, edges, and extremi- 


ties. It has two ſides, one external and gently convex, and 


one internal, which is irregularly concave z two extremities, 


one potterior, which is large, and one anterior, which is 
ſmaller, and more deprefled , two edges, one ſuperior, and 
one inferior, on both which there are, in ſome fubjects, ſe- 
veral inequalities. 

The inner or concave fide is divided by a longitudinal 


groove or ſciſſure, into two planes or half ſides, one upper, 
the other lower; and, by this groove, the veſſels and nerves 
; enter in human ſubjects. The tuperior halt fide is broader 
: and more concave than the inferior, being proportioned to 
the convexity of the great extremity of the ſtomach.” The 
| inferior halt fide lies backward on the left ki dney, and for- 


ward on the colon; - and {ometimes this ſide of the ſpleen ap- 


pears to have two ſuperficial enn one ankcering to the 
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convexity of the ſtomach, the other to that of the colon. T he 
convex fide of the ſpleen is turned to the left ribs. 


It is connected to the ſtomach by the veſſels called vaſa | 


Bre via; to the extremity of the pancreas, by ramifications of 
the ſplenic artery and veins; and to the omentum, by rami- 
ſications which the fame artery and vein ſend to the ſpleen, 
and which run in the longirudinal groove. 

It is connected to the edge of the diaphragm by a particu- 
lar membranous ligament of different breadths in different 


ſubjects, fixed in its convex ſide, ſometimes near the upper 


edge, ſometimes near the lower. This ligament is ſituated 
tranſvertely with reſpect to the whole body, and longitudi- 
nally with reſpect to the ſize of the ſpleen. In ſome ſubjects, 
it is connected by other li;aments to the ſtomach and colon ; 
but in all this there are conſiderable varities. 

The figure of the ſpleen is not always regular, and is as 
various as the fize. Sometimes it has conſiderable ſciſſures 
both in the ſides and edges, and fometimes it has appendices. 
1 have ſometimes found a kind of ſnall diſtinct ſpleens, more 
or lets round, and conneQed ſeparately to the omentum, at 
ſome diſtance from the anterior ener of the ordinary 
ſpleen. | 
Structure of the ſpleen. The ſlructure of the ſpleen is nat 
ealy to be untnided in man; and it is very different from that 
of the {pleens of brutes. 

Its coverings adhere to ir ſo clotely in man, that it is diffi- 
cult to diſtinguiſh the common from the proper coat; where- 
as in ſome brutes, ſuck as oxen, ſheep, Kc. nothing is more 
ealy; for in ſuch animals we find two coats ſeparated by a 


cellular ſubſtance. This covering ſeems to be no otherwiſe 


a continuation of the peritonaeum than by the intervention 
of the omentum and meſocolon; and even in man the two 


coats may be diſtinguiſhed, where the veſſels enter by the 
longitudinal {cillure, 
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In man, the ſubſtance of the ſpleen is almoſt wholly vaſcu- 
lar, that is,. compoſed of the ramifications of all kinds of vel- 
ſels. In oxen, the ſubſtance of the ſpleen is chiefly reticular, 
and in ſheep it is cellular. In oxen and ſheep, there are no 
renal ramifications ; but only open ſinuſes diſpoſed like 
branches, except a {mall portion of a venal trunk perforated 
on all tides, at the extremity of the ſpleen. 

Structure and uſe of the ſpleen. ihe ſpleen'is one of thoſe 
viſcera which ſend their blood to the liver. The fituation of 
it varies with that of the ſtonach. When the Romach is 
empty, the ſpleen is raiſed perpendicularly; ſo as to place its 
extremities right up and down; but when the ſtomach is 
full, the middle curve or arch of the f. pleen ariſes upward and 
forward; and at the ſame time obliges it to change its ſitua- 
tlon, ſo as to lie alinoſt tranſverſely with its lower end for- 
ward, and its upper end backward Being of a very ſoft and 
looſe texture, it grows larger by diſtenſion when the ſtomach 
is empty, and becomes leſs again when it is preſſed by the 
full ſtomach againſt the ribs. Hence the ſpleen is found 
large in thoſe who die of lingering diſeaſes; but in thoſe who 
die ſuddenly, and in full health, it is ſmall. The ſpleen de- 
ſcends with the diaphragm in inſpiration, and aſcends again 
in exſpiration; and it often varies in its fitnation with the 


colon. Frequently there is a ſecond or leſs ſpleen placed up- 


on the former. | | 

The blod-veſſels of the ſpleen are large, in proportion to its 
weight. The arterial trunk comes from the coeliac ; the up- 
per branch of which, proceeding in a ſerpentine courte above 
and behind the pancreas, to which it gives branches, as well 
as to the meſocolon, ſtomach, and omentum, is at length in- 
curvated in the direction of the ſulcus or notch of the ſpleen, 
which it perforates by ſeveral diſtin& branches, ſuſtained by 
the right extremity of the omentum gaſtrocolicum. The 
denſity of this artery is greater than that of the aorta. The 

HE” ſplenic 
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ſplenic vein, which accompani-5 the artery, is conſiderably 
ſofter than any other vein of the body; it forms the princi- 


pal left branch of the veua portae. Beſides theſe, the 


ſpleen receives ſmall arteries from the great coronary deſcend- 
ing behind the pancreas, and ſometimes from the interual 
haemorrhoidal. The vaſa brevia of the ſpleen and ſtomach 
we have mentioned elſewhere ; and its ligaments and uiem- 

branes receive ſmall arterial iwigs from the lumbar arteries, 
phrenics, intercoſtals, and thoſe of the renal capſules. The 
veins in the ſpleen, and thoſe which join it to the ſtomach, 
communicate with the nen, and with the veins of the 

8 renal capſules. 

The lymphatic veſſels of the ſpleen ariſe in the duplicature 
of the ſplenic coat or membrane, and trom thence proceed 
on-to the receptacles of the chyle. They are very evident in 
calves ; but in men they are rendered conſpicuous by blowing 
air under the membrane, by maceration, or water injected 
into the arteries: | 

The nerves of the Gains are very ſmall; from whence it 
is capable of but little pain, and is very rarely inflamed. They 
ariſe from a particular plexus, compoſed of the poſterior 
branches of the eighth pair at the ſtomach, and of certain 
branches from the large gangliform plexus, which produces 
the ſplenic trunk of the intercoſtal nerve, from whence the 
branches ſurround the artery into the ſpleen. 

_ The fabric of the ſpleen appears to be much more Gmplc 
than has been commonly believed ; for it is compoſed, both 
in us and calves, altogether of arteries and veins. The. ar- 

teries are ſubdivided into few large branches, but into very 
numerous {mall twigs, which are difficult to fill with in- 
jections: Theſe twigs terminate in circles, which afford the 

Auid a ready paſſage into the concomitant veins. Theſe cir- 

cles, with their parallel branches, form roundiſh bruſh-like 

1 that have been miſtaken for ee z but the injec- 
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bly I tion, rightly managed, never eſcapes out of the veſſels, nor 
Hr were any hollow glandules ever obſerved. Every little arte- 
he rial trunk, with the ſinaller twigs that proceed trom it, are 
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d- each of them ſurrounded, like the ſmell veſſels of all the 

al other viſcera, by a very fine cellular ſubſtance, but rather 

ch ſofter than is uſual in other parts. The whole of the ſpleen 

m- is outwardly ſurrounded by a ſingle tender membrane, con- 

Y tinued from the peritonaeum, and joined to the fleſhy part of | 
e 


the ſpleen by a thick cellular texture. 

b, The ſpleen contains more blood than the other viſcera; 
for it has no muſcles, fat, air-veflels, or excretory ducts, in- 
terpoſed between its blood veſſels. We learn alſo from ob- 
ſervation, that the blood of this part ſcarcely ever congeals, 
It is of a dark brown colour, and by its thinneſs, colour, and 
the great quantity of water it contains, it may be compared 
to the blood of a foetus. It abounds with water and a vola- 
tile ſalt, but has little oil. 

The want of an excretory duct to the ſpleen, has occaſion- 
ed the uſe of it to be doubtful and controverted. Its fabric 
ſeems to lead us to the following, although, perhaps, not all 
the uſes of the ſpleen. A great quantity of blood is carried 
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to the ſpleen, and with a flow motion, from the ſerpentine 
courſe and denſity of the artery: When the ſtomach is emp- 
ty, the blood comes into the ſpleen in a greater quantity than 
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at any other time: The ſpleen being then alſo leſs preſſed, 1 

the blood ſeems to ſtagnate in it; and this ſtagnation is the 1 

more probable, both on account of the large capacity of the g 
5 branches, in compariſon with the trunks of the artery, and ; 9 
0 on account of the difficult circulation from the ſpleen 4 
- through the liver. Hence the frequent ſcirrhoſities of the 2 
e ſpleen, and hence the immenſe quantity of blood with which 8 
me ſpleen is diſtended. The blood in the ſpleen, which viſ- 4 
: cus is warmed and fomented by the adjacent colon contain- 1 
ng putrid feces, is reſolved, attenuated, ang, aſſumes a pu- 
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treſeent Nate; as is evident from its colour and confiſtence. 
But the greater fluidity of the blood may proceed not only 
from this diſſolution, but becauſe all its watery juices that 
enter by the artery return alſo again by the vein; for 1 
are no fecretory ducts in the ſpleen. | 
Moreover, when the ſtomach is full of food or nne the 
ſpleen is thereby compreſſed into a narrower compaſs, againſt 
the ribs and ſuperincumbent diaphragm; by which means 
the blood, that before was {carce able-to creep along through 
the ſplenic veins, being now preſſed out more plentifully, re- 
turns with a greater celerity towards the liver, where it mixes 
in the trunk of the porta with the fluggiſh blood, replete 
with oily particles from the omentum and meſentery, which 
it dilutes and renders leſs apt to ſtagnate or congeal-: It con- 
duces alſo to promote a larger ſecretion of bile at a time, when 
that fluid is moſt wanted, viz. during digeſtion; The ſpleen, 
therefore, ſeems to prepare the blood for ſupplying a ſort of 
watery juice, (probably of a ſubalkaline nature, and rendered 
-fomewhat ſharp by the remora of the blood) to the bile. | 
Is the fpleen of a cellular fabric? Is the blood ' poured out 
into thoſe cells ſo as to ſtagnate? or is the blood diluted with 
ſome juice ſecreted by peculiar lands ? We ſee nothing of 
this demonitrable by anatomy; nor does the liquor or wax 
injected ever extravaſate into the cellular fubſtance, unleſs 
"urged with much greater violence than nature ever uſes or 
intended. As to the old queſtion, Whether the ſpleen pre- 
pares an acid to whet or ſharpen the ſtomach ? that opinion 
has been long diſcarded, as repugnant to the nature of all 
the animal ju ces. If it be aſked, Whether the ſpleen; be not 
an uſeleſs maſs, as it might ſeem to be from the little damage 
an animal ſuſtains after it has been cut out ? we anſwer, 
That a robuſt animal, ſuffering but little injury from the loſs 
of a part, does not prove it to be uſeleſs; but there are ex- 
amples, after fuch an experiment has been made, that the li- 
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ver becomes ſwelled, diſcaſed, and prepares a leſs quantity of 
bile, and of a darker brown colour; while the animal is — 
petually troubled with flatulencies, gripes, or indigetczon ; 5 
all which are to be aſcribed to the vitiated nature of the bile, 
an obſtruction of the liver, and an imperte&t or weak digeſ- 
tion; at the ſame time they are confirmed by repeated expe- 
riments. 


6 16. Omentum and Appendices Epiplbicae. 


Situation, divifion, and connection of the omentum. The o- 
mentum is a large, thin, and tine membranous bag, ſurround- 
ed on all ſides by numerous portions of fat, which accompa- 
ny and even inveſt the ſame number of arteries and veins ad- 
hering cloſely to each other. | 
I be greateſt part of it reſembles a kind of flat purſe, or a 
ſportſman's empty pouch; and is ſpread more or leſs on all 
the ſmall inteſtines from the ſtomach to the lower part of the 
regio umbilicalis. Sometimes it goes down to the lower part 
of the hypogaſtrium, and ſometimes does not reach beyond 
the regio- epigaſtrica. It is commonly plaited or folded in ſe- 
veral places, eſpecially between the bands of fat. 

It is divided into a ſuperior and inferior, an anterior and 


poſterior, and a right and left portion. The ſuperior portion 


is in a manner divided into two borders, one of which is fix- 


ed along the great curvature or convex ſide of the arch of 


the colon, and the other along the great curvature of the 


| ſtomach, The commiſſure or union of theſe two borders 


on the right ſide, is fixed to the common ligament or adhe- 


fon of the duodenum and colon, and to the contiguous parts 


of theſe two inteſtines. That on the left fide is fixed to the 


longitudinal ſciſſure of the ſpleen, to the extremity of the 


pancreas, and to the convex ſide of the great extremity of 


the ſtomach, It is likewiſe fixed to the membranous liga- 
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ment which ſuſtains the ductus cholidochus, and cones it 
to the vena portae ventralis. 
Below theſe adheſions, the other portions, that is, the an- 
terior, poſterior, two lateral and inferior portions, which laſt 
is the bottom of the ſacculus epiploicus, have commonly no 
fixed connections, but lie looſe between the fore- ſide of the 
cavity of the abdomen and the inteſtines. The anterior and | 
poſterior portions are generally called the /aminae of the o- 
mentum; but as that term is ordinarily employed to expreſs 
the duplicature of ſome compound membrane, it would be 
more convenient to call them lia, alae, or ſome ſuch name. 
Structure of the omentum. The membrane of the omen- 
tum is, through its whole extent, made up of two extremely 
thin laminae joined by a cellular ſubſtance, the quantity of 
which is very conſiderable along the blood-veſſels, which 
it every where accompanies in broad bands proportioned to 
the branches and ramifications of thele veſſels. Theſe cel- 
lular bands are more or leis filled with fat, according to the 
corpulency of the ſubject; and for that reaſon I have called 
them lande or portions of fat. 
Little omentum. Beſides this large membranous bag, which 
I name the great ementum, there is another much ſmaller, 
which differs from the large one, not only in ſize, but alſo in 
| figure, ſituation, and connection; and this I name the /ittle 
omentum. This ſmall bag is fixed by its whole circumference, 
partly to the ſmall curvature of the ſtomach, and partly to the 
concave {ide of the liver before the ſinus of the vena portae, ſo 
as to ſurround and contain the prominent portion of the lobulus. 
The little omentum is thinner and more tranſparent than 
the other, and its cavity diminiſhes gradually from the cir- 
cumference to the bottom, which in ſome ſubjects terminates 
in ſeveral ſmall cavities or fofſulae more or leſs pointed. Its 
ſtructure is much the ſame with that of the great omen- 


tum, it being compoſed of two laminae, with a mixture 
1 . | | of 
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of the ſame portions of fat, which are a, finer than 
in the other. 

We ſee from this ſituation of the two omenta, that in the 
ſpace left between the lower fide of the ſtomach, and upper 
fide of the meſocolon, they have a very broad communica- 
tion with each other; ſo that if either of thein contained in 
its cavity any fluid, that fluid might readily get between the 
ſtomach and meſocolon, and ſo paſs into the other bag; eſpe- 
cially when the ſtomach is empty, and conſequently its ſitua- 
tion eaſily changed. 

Therefore, by means of this interſtice between the ſtomach 
and meſocolon, the two omenta form one cavity, which 
opens into the cavity of the abdomen by one common orifice, 
ſituated near the commiſſure on the right ſide of the great 
omentum. This orifice is ſemilunar or ſemicircular, and 
formed by the union of the two membranous ligaments, 
whereof one connects the beginning of the duodenum and 
neck of the veſicula fellis to the liver; the other connects 
the contiguous portion of the colon to the ſame viſcus, and 
extends to the pancreas. From thence ariſes an incurvated 
border, which ſurrounds the root of the lobulus, leaving an 
opening wide enough to admit the end of the finger. 

To diſcover this orifice of the omentum, we need only 
raiſe a little the great lobe of the liver, and find out the root 
of the lobulus, and apply to it a large pipe wrapped round 
with cotton, wool, or tow, to hinder the regreſs of the air. 
Then if we blow gradually, the air will inflat the ſides of the 
creat omentum, and give it the appearance of a large blad- 
der irregularly divided into ſeveral lobes or tubercles by the 
hands of fat, which appear in this ſtate ite ſo many fraena 
between the lobes. | 
.. To be ſure of ſucceeding in this experiment, the two o- 
menta muſt be in their natural ſtate, and they muſt be hand- 
led very gently with the fingers firſt dipped in oil. Jt ſuc- 
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ſtick to them ſo cloſely, as hardly ro-be ſeparated without be- 
ing torn, as we ſee by the reticular holes which appear in 


thoſe portions of membranes that have been thus handled. 
In that caſe it is to no purpoſe to blow through the natural 


orifice already mentioned; and it is owing to theſe ſmall 
holes that the membranes of the omentum have been ſuppo- 5 


ſed to be naturally reticular. | 
The membranous laminae of the little omentum are conti- 


nuous, partly with the external membrane of the liver, partly 


with that of the ſtomach, and a little with the membrane 
that lines the neighbouring portion of the diaphragm, Thoſe 
of the great omentum are continued partly with the ſame 
coat ofthe ſtomach, and partly with the external covering of 


the colon, and conſequently with the meſocolon ; and they 


likewiſe communicate with the covering of the ſpleen. 
We may fatis!y ourtelves conceraing theſe continuations 


by making a {mall hole in one of the laminae of the omentum 


near the ſtomach, colon, &c. and by blowing into that hole, 


through a pipe well fitted to it; for the air will gradually in- 
ſinuate itſelf under the common coats of thele viſcera ; but, 
if the parts be dry, they muſt bas moiſtened a little before 


the experiment is made. 


Appendices epipleicae. The fatty ne of the Sah 


| and rectum are conſidered by Winſlow as a kind of ſmall o- 
menta or appendices epiploicae. They are ſituated at differ- 
ent diſtances, along theſe inteſtines, being particular elonga- 


tions of, their common or external coat. They are of the 
fame ſirufture with, the great omenta z and there is a cellular 
ſubſtance contained in their. duplicature, more or leſs filled 


with fat, according as the ſubject is fat or lean, 
1 2 El | Ls Next 
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Next the inteſtine, each of them forms a broad thin baſis; 

and they terminate by irregular papillae, thicker than their 
baſes. Theſe baſes are at firſt diſpoſed longitudinally z-then 
obliquely ; and, laſtly, more or leſs EY e 
near the rectum, and upon that inteſtine. 1105 

Theſe appendices are for the moſt part ſeparated from each 
other 3 but ſome of them which have longitudinal baſes com- 
municate together, the veſtiges of theſe communications being : 
very narrow, and not very prominent. By blowing through 

2 ſmall hole made in one of theſe appendices, it is inflated 
like a-ſmall irregular bladder, and the air paſſes under the 
external coat of the colon or rectum. 

Beſides theſe appendices epiploicae, we obſerve, at differ- 
ent | diſtances, along the colon, between the ligamentary 
band, which lies hid, and one of the other two, that is, on 
both ſides of the adheſion of the meſocolon, ſeveral adipoſe 
ſtrata, which may likewiſe be conſidered as appendices of 
the ſame nature with the former; but theſe ſtrata are very 
ſeldom obſerved between the two apparent e bands 
of the colon. 

Veſſels of the omentum. The arteries and veins of the great 
omentum are branches of the gaſtricae, and, for that reaſon, 
go by the name of gts o- epiploicae dextrae and fni/trae. The 
arteries on the right tide anſwer to the hepatic artery, and 
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thoſe on the left tide to the ſplenic ; and both communicate 
with the arteria ventriculi coronaria, and reſpectively with 
the arteriae meſentericae. The gaſtro-epiploic veins anſwer g 
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in the ſame manner of diſtribution to the vena portae. 

The veſſels of the little omentum come chiefly from the 
coronariae ventriculi; and thoſe of the appendices and ſtrata 
are: ramifications from the reticular texture of the arteries | 
end veins of the el and rectum. f 5 7 
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Tur liver, being the largeſt of all the viſcera, fills up a 
very large part of the abdomen in its upper chamber, above 
the ine focolon; and is ſtil} larger, in proportion, in the foe- 
tus. It is ſurrounded on all fides by the neighbouring viſce- 
ra, and fixed by ligaments in ſuch a manner as to be ſuſpend- 
ed in the body, with a conſiderable degree of firmneſs; yet 
ſo as to be allowed a conſiderable liberty to move and be Vas 
riouſly agitated, raiſed, and depreſſed, by the actions of the 
diaphragm. | 

This large viſcus is ſupplied with elle of various kinds, 
For, belides the arteries, it has the vena portarum, which 
receives all the blood of the ſtomach, inteſtines, meſentery, 
ſpleen, omentum, and pancreas, by two trunks; viz, the 
tranſverſe ſplenic and aſcending meſenteric ; and afterwards 
by one which is continued with the meſenteries. This is 
large, compoſed of ſtrong membranes, and ſurrounded with 
much denſe ſhort cellular ſubſtance, derived to it from the 
meſentery and ſpleen, and adding ſtrength to its membranes, 
which are ſtronger than thoſe of the aorta, Many of the 
ſmaller veſſels and hepatic nerves, which all come together 


under the denomination of a capſula, are intermixed with this | 


cellular ſubſtance. By this the vena portarum is conducted 


to the liver, and firmly ſuſtained ; inſomuch that the branche 


es, being cut, do not collapſe but preſerve their round ap- 
pearance. Each branch of this veſſel is divided into many 
others, again divided and ſubdivided, like the arteries, till 
they at length produce the ſmalleſt capillaries, In this courſe 
every branch of the vena portarum is accompanied with a 
concomitant branch of the hepatic artery, creeping upon the 
ſurface of the vein, and upon the contiguous hepatic ducts, 
almoſt in the ſame manner as the bronchial arteries uſually 

creep 
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creep along the ramifications of the trachea in the lungs ; 
while, in the mean time, both the artery and the vein are 
connected to the branches of the biliary ducts by a thin cel- 
Jular ſubſtance like a ſpider's web Some branches go out of 
the liver, being divided to the ligaments, and inoſculating 
with the ſurrounding veins. And the ſum of the branches 
in the vena portarum is always greater than the trunk; 
whence the area of the ſections of all the branches together 
greatly exceed that of the trunk; from whence follow a great 
friction and reſiſtance, in the ſame manner as in the arteries. 
The blood brought to the liver by the vena portarum and 
hepatic artery muſt of courſe be conveyed back again by ſome 
other veins ; and therefore the extreme branches of the vena 
portarum and hepatic artery inoſculate ultimately into other 
veins, which are branches of the cava. I heſe branches ariſe 
from the whole circumference' of the liver, run together to- 
wards its poſterior gibbous part into branches and trunks, 
and at laſt go off into ten or more large veſſels. The greater 
number of theſe leſſer trunks paſs out through the poſterior 
lobule of the liver, and go to the cava through the ſulcus 
that lies on the right ſide of the lobule, often completed into 
a circle by a fort of bridge or production of the liver; from 
whence they aſcend together through the diaphragm towards 
the left ſide. Two or three trunks, much larger than the 
former, are inlerted into the cava, cloſe to the diaphragm, 
whoſe veins they often take in by the way. The branches of 
the vena cava are, in the adult, generally fewer and leſs than 
thoſe of the vena portarum ; which is an argument that the 
blood moves quicker, becauſe of the leſs friction, and of the 
collection of the blood into a leſs capacity, by which it is al- 
ways accelerated when there is a ſufhcient comprefling force. 
As to any valves at the openings of theſe branches into the 
cava, there are none which deſerve to be regarded. The 


trunk of the vena cava paſſes through the foramen of the 


diaphragm, 
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diaphragm, obtuſely quadrangular, and - ſurrounded and ter. 

minated by mere tendons, ſo as to be not eaſily changeable, 

Having ſurmounted this opening of the diaphragm, it then 

immediately expands into the right auricle. The ſmaller 
veins of the liver creeping about its ſurface. are ſent into the 
- Phrenics, renals, and azygos 3 or, at leaſt, there is certainly 
a communication between theſe and th hepatic veins oy 
trom the portae. 

That the blood comes from all parts by the vena portarum 
to the portae, is proved by a ligature, by which any vein be- 
| tween theſe parts and the ligature ſwells; but the porta it- 

ſelf, above the ligature, grows flaccid and empty. That it 
afterwards goes throughithe liver to the cava, appears by a- 
natomical injections, which ſhew open and free anaſtomoſes 
of communications between the vena portarum and the cava; 
and by the common nature of the veins going to the cava, 
Again, the difficult paſſage through the vena portarum, like 
to that of an artery, together with its remoteneſs from the 
heart, and the oily or ſluggiſh nature of the blood itſeif, oc- 
caſion the blood to ſtagnate, accumulate, and form tcirrhous 
ſwellings in no part oftener than in the liver. This danger 
however is diminiſhed by the motion of the adjacent mulcles, 
and by reſpiration ; but it 1s increaſed by inactivity, and by 
ſour and viſcid aliments. Hitherto, we have been ſpe king 
of the adult liver, in which both the umbilical vein and the 
ductus venoſus are empty and cloſed up, although they con- 
tinue to cohere with the left branch of the vena portarum. 

The nerves of the liver are rather numerous than large; 

hence, when wounded or inflamed, it is 8 of no very 
great pain. | 246 

I The lymphatic veſſels of the liver are numerous, ariſing fon 
all ſides, and paſſing into the thoracic duct. 6 

Through the whole ſubſtance of the liver go n of 
a | biliary veſſels, of branches of the vena portarum, and of the 
hepatic 
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veſſels 3 and, laſtly, the whole bundle has its cellular texture 
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hepatic artery. Each veſſel has its proper cellular texture 


ſurrounding it, and ligaments, by which it is tied to its fellow 


round it. The branches of the vena cava lie on the outſide 


ef 


| pound. cluſters, ſomewhat reſembling mulberries, commonly 


of the reſt, being leſs accurately received into the ſame bun- 


dle. Ihe ultimate ſmall branches of the vena portarum, ca- 


va, and hepatic artery, together with the bilious ducts, are 
united together by means of the cellular {ubſtance, into com- 


called acini, of an hexagonal ſhape, furrounded with a lax 
cellular texture. In theſe acini, likewiſe, there are mutual 


anaſtomoſes between the portal branches and hepatic artery, 


with the roots of the vena cava on one ſide, and the firſt or- 


gans of the pori biliarii of the liver on the other ſide; which 
laſt inoſculations are demonſtrated by anatomical injections; 
for liquors injected by the vena portarum return again throug!1 
the ductus cholidochus. | 
Many eminent anatomiſts have taught, that the fore nen- 
tioned acun are hollow, having arterics and veins ſpread upon 
their external ſurface, and that they depoſit the bile into 


their cavity, after it has been ſecreted from the branches of 


the vena portarum. This opinion they ſupport by arguments 


taken from comparative anatomy, theſe acini being in brutes 


4 


rounder and more defined than in man; and from difeales, 


in which we find cells and round tubercles, filled witli lymph, 


chalk, and various kinds of concreted matter. To this they 
might have added the thick fluggiſh nature of the bile itielf, 
xs ſimilarity to mucus, and the analogy ot the fodlicles of the 
gall- bladder. | 

But greater accuracy in anatomy will not allow any foilicles 
into which the ſmall ſecretory veſſels open; for ſuch follicles 
would intercept the courle of anatomical injections, and give 


us the appearance of knots, intermediate between the ſecreto- 


ry veſſels and the biliary pores, which we have never yet been 
Vol. II. 32 | able 


[3 
TNT Or I Fr Ob gh 


E 
+ 
NEW ers 
2 


r 
D 
2 


386: SECRETION or ra- BH. Pure Vi 


able to ſee : for the wax flows immediately into a cavity, in 2 
continued thread from the vena portarum into the biliarys 
ducts, without any interruption or effuſion. Again, a follicu- 
lar or glandular fabric is not allowable in the liver, from the 
great length of the biliary ducts. For all follicles depoſit 
their contents into ſome ſpace immediately adjacent; for 
they are unfit to convey their ſecerned fluid to any length, as 
they deſtroy a great part of the velocity imparted by the arte- 
ries. Laſtly, the common preſſure which we muſt fup. 
poſe to be on theſe acini, would fo cruſh- them, that no aſ- 
fiſtance could from thence be brought to promote the motion 
through the excretory ducts. Concretions and hydatids are 
formed in the cellular ſubſtance; and; laſtly, the bile, when. 
firſt ſecreted, is ſufficiently fluid. 

Haller is perſuaded that no bile is ſeparated 98 the he- 
patic artery; becauſe the peculiar ſtructizye of the vena por- 
tarum would be uſeleſs if it ſecreted nothing. Its office in 
| ſecretion appears plainly by the continuations of its branches 
with the biliary ducts, in a manner more evident than that 
of the artery: but it appears by experiments, alſo, that the 
biliary ſecretion continues to-be carried-on after the hepatic 
artery is tied; add to-this the largeneſs of the biliary ducts, 
in proportion to ſo fmall an artery, with the peculiar nature 
of the blood collected in the vena portarum, ſo extremely well 
fitted for the formation of the bile. But in the blood of the 
hepatic artery, ſays Haller, we can find nothing re ch fit 
for the ſecretion of bile, or analogous to its nature. 

Since, therefore, the vena portarum conveys the  blood- 
ready charged with biliary matter, fit to be ſeereted in the 
leaſt acini, and from thence there is an open tree paſſage, 
without any intermediate follicles; from the ultimate branches 
of the vena portarum into the beginning roots of the biliary. 
ducts, and that the humours driven into the vena portarum 


| may md chooſe this paſſage, the bile will be expelled from 
N 1571 Ann 0 ag 
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| thence by the force of the blood urging behind, a8. well as hy 


the auxiliary force of the diaphragm prefling-the liver againſt 

the reſt of the viſcera in the abdomen when full; and again, 

the diaphragm contracted in exſpiration, will force the bile 
into the larger branches, and laſtly into the two trunks of the 

ductus biliarius hepaticus; which trunks meet together upon 

the vena portarum, in the tranſverſe foſſa of the liver, near 
the anonymous lobule. 


The fabric of this duct is like that of the inteſtines, ex- | 


cept that there do not appear to be any muſcular fibres. 
From experiments it appears to be endowed with a moderate 
degree of irritability. That it is vaſtly dilatable, and ex- 
tremely ſenſible, is ſhewn from diſeaſes. | 
The hepatic duct goes on upon the vena portarum, more 
to the right than the artery, towards the pancreas; and then 
deſcending obliquely, covered by ſome part of that gland, it 


goes to the lower part of the ſecond flexure of the duode- 


num, and is inſerted backward about four or five inches from 
the pylorus, through an oblique oblong tinus made by the 


pancreatic duct, into which it opens by a narrow orifice, 


This ſinus runs a great way through the ſecond cellular coat 


of the duodenum obliquely F, then it periorates 


the nervous coat, and goes on again obliquely between it and 
the villous coat; and, laſtly, it opens into a protuberant long 
wrinkle of the duodenum. There is almoſt the length of an 


inch taken up between the firſt inſertion, and the egrels of 


this duct through the coats of the duodenum, by a. figus 
which ſurrounds and receives the ductus cholidochns, in fuch 
a manner, that when the coats of the inteitine are diſtended 
by flatus, or cloſely contracted by a more violent periſtaltic 


motion, the opening of the duct mult be conſequently com- 


prefied or ſhut; but when the duodenum is relaxed and mo- 
derately empty, the bile then has a free exit. Any regurgi- 
tation from the duodenum is hindered by Units obliquity anc 
wrinkling 
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 wrinkling of the duct, for it may be very eaſily — toge 


ther or cloſed; the regurgitation may, alſo be prevented by 
a ſucceſſion of freſh bile deſcending} perpendicularly from the 
liver. Air inflated, into the inteſtine finds She 0 


the dudt᷑t. © 


Juſt at the * this duct receives 5 from the gall-bladder : 
another leſs canal of the ſame kind, which lies for a good 
way parallel with it, and is inferted into it by a very acute 
angle: This, which i is called the cyſtic duct, from its origin, 
is ſometimes firſt increaſed by another ſinall duct from the li- 
ver before its inſertion. The gall- bladder, from which this duct 
riſes, is a peculiar receptacle for the bile : Moſt animals are 
furniſhed with it; ſome however want it, as moſt of the ſwift 
running, and many of the herbivorous animals. Its ſituation, 
Hgure, and texture has been already deicribed, = 70; 54 


| 


The generality of animals have, between their gall-bladder a 


and liver, or between the duts coming from both, ſome pe- 
culiar openings in the gall- bladder, into which ſome ducts, 


originating from tlie liver, or the hepatic buiary duct, 


dGiſcharge their contents. In man theſe ducts have not 


been hitherto clearly demonſtrated; and the gall-bladder is 


eaſiiy icoſencd from the liver, without a drop ot die diſtilling 
eitner from it or trom the liver. There is alſo a thin water 


in the bladder as often as the cyſtic duct is obſtructed. 
The bile flows naturally both out of the bladder and liver, 


as long as there is no impediment in its way; ſo that 


both - ducts ſwell when that pafſage is obſtructed, and the 


cyſtic lies in a ſtraight line with the cholidochus. T here is 
no neceſſity for all the bile to be diverted into the gall· blad- 


der before it lows into the duodenum: There is not a per- 


petual obſtacle which hinders the afflux, and peculiarly re- 
lifts the hepatic bile, and admits the cyſtic; the paſſage into 
the ductus cholidochus is larger and ſtraighter, the ductus 


eyſticus much leſs than the hepatie, noris that. duct ſo well 
gons:6 | formed 


TEL 
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formed for receiving all the bile; the cholidochus being 
much larger than the cyſtic duct, cannot therefore be made 
only for the reception of its bile. There are many animals 
in which the hepatic duct diſcharges its contents into the in- 
teſtine without any communication with the cyſtic. In liv- 
ing animals, even when the cyſtic duct is free, the bile ap- 


pears to deſcend into the duodenum in a perpetual current. 


That the quantity is very conſiderable, appears from the 


magnitude of the ſecretory organ, and the excretory duct, 


ſo many times larger than the ſalival ones, and from diſeaſes, 


in which four ounces of the cyſtic bile have flowed through 
an ulcer of the fide daily. The hepatic bile goes into the 


bladder, as often as there is any obſtruction in the duodenal 
ſinus, from flatus or any other cauſe compreſſing the end of 


the ductus cholidochus. Accordingly, we find it extremely 


full, whenever the common biliary duct is obſtructed or com- 
prefled by ſome ſcirrhous tumor, whence the gall-bladder is 


ſometimes enlarged beyond all belief; and if the cyſtic da& 
be tied, it ſwells between the ligature and hepatic duct; and in 
living animals, the hepatic bile viſibly diſtils into the wound- 
ed gall- bladder. The retrograde angle, or direction of this duct, 


is not repugnant to ſuch a courſe of the bile; for a very flight 
preſſure urges it from the liver into the gall- bladder, and even 
air may be eaſily driven the ſame way, more eſpecially if 


the duodenum be firſt inflated. There does not ſeem to be 


any ſort of bile ſeparated by the gall-bladder itſelf; for 
| whenever the cyſtic duct is obſtructed by a ſmall ſtone, or a 
ligature made upon it, we find nothing ſeparated into the 
gall-bladder more than the exhaling moiſture, and a ſmall 
quantity of infipid mucus ſecreted from the follicles. In 
many animals, we meet with no appearance of any gall- -blad- 
der, when at the ſame time there is a plentiful flux of 
ſtrong, well prepared, and ſalutary bile diſcharged into the 


inteſtines. | Again, it does not ſeem probable, that the cyſtic 
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branch of the vena portarum can ſeparate bile into the gall. 
bladder]; for that vein in itſelf is a mere reconductory veſſel; 
Nor can ary be ſeparated from the hepatic artery; for it 
muſt be vaſtly beyond probability, that ſuch a ſtrong bile as 
that of the gall-bladder ſhould be ſeparated from à milder 
blood than that from which the mild hepatic bile is prepa. 
red. 

Laſtly, the bile tins alſo from the gall- bladder to the lj. 
ver, and at length returns into the blood, when its paſſage 
into the inteſtines is totally intercepted. A latent cauſe in 
the nerves may alſo occaſion this regurgitation. This paſſage 
or abſorption of the bile into the ſyſtem is pernicious, and is 
the occaſion of jaundice; ; which, when the offending ſtones 
or concretions are removed, is cured by the bile” s free courſe 
into the duodenum being reſtored. | 

A portion of the hepatic bile being received into the gall. 
bladder, there ſtagnates, and is only a little ſhaken by reſpi- 
ration. By degrees it there exhales its thinner parts, which 
we ſce penetrate and filtrate through the adjacent membranes. 
The remainder, being a fluid of an oily ſubalkaline nature, 
digeſted in a warm place, grows ſharp, rancid, more thick, 


bitter, and of a high colour : Por this is the only difference 


between the cyſtic and hepatic bile ; the latter being weaker, 
3els bitter, lighter coloured, and of a thinner conſiſtence, 
while it remains within its proper hepatic ducts. That the 
difference between them proceeds only from ſtagnation, ap- 


pears from ſuch animals as have only a larger porus hepati- 


cus, inſtead of a gall-bladder ; for here we find the bile, 


xhich ſtagnates in the larger hepatic pore, is conſiderably | 


wore bitter than that in the ſmaller pores of the liver; as, 
for example, in the elephant. But the gall- bladder gives this 
Particular advantage, that it receives the bile when the ſto- 
mach, being empty, has no need for it, that afterwards it 
may be able to 3 it in greater Plenty, when we princi- 
* | pally 
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pally want it for the digeſiion of the aliments now flowing im 


great quantity into the duodenum. This flow of the bile is 
quicker, in proportion, through the cyſtic duct, as the ſection 
of that duct is leſs than the ſection of the gall-bladder. 

The gall bladder hardly touches the ſtomach, but the be- 


ginning of the deſcending duodenum. When the ſtomach 
is. extremely diſtended, and the abdomen very tull, it makes 


a confiderabie preſſure both upon the liver and duodenum ; 
by which the gall-bladder is prefied, and its bile forced out. 
Thus the bile flows through a tree paſſage from the gall- 


Bladder into the common duct and the duodenum : And this 


it does more cafily in perſons lying on their back; in which 
poſture the gall-bladder is inverted, with its bottom upward, 


Hence it is that the gall-bladder becomes ſo full and turgid 
after faſting. The expulſive force of the bile is but little 


more than that of the preſſure received from the ſtomach and 
diaphragm; for, as to any muſcular force refiding in the 


fibres of the proper membrane, which may be thought to 


contract the gall-bladder, it muſt be very weak and inconſi- 
derable. "Ons 

'The hepatic bile is always bitter, but the cy{tic is more ſo 
always viſcid z of a full yellow colour, with a tincture of 
green; miſcible, by triture, either with water, oil, or vinous 
ſpirits z coagulable by mineral acids; dittoluble by alkalies, 
eſpecially the volatile ; and extremely weil adapted to diſſolve 
oily, refinous, or gummy ſ ubſtances ; quickly putrefying, and 
by putrefaction ſpontaneoufly degenerating to a mutk-like o- 
dour Irs chemical analyſis, and experiments of mixture with 
various ſubſtances, demonſtrate, that it contains a large por- 
tion of water, and a conſiderable quantity of infammable oil, 


which appears very evidently in gall ſtones. The bile, there- 
fore, is a natural ſoap ; but of that fort which is made from 


2 volatile ſaline lixivium, mixed with oil and water. This, 


As being intermixed with the aliment, reduced to x 
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pulp, and ſlowly expreſſed from the ſtomach by the periſtal. 
tic force of the duodenum and preflure of the abdominal 
muſcles, incorporates them all together; and the acid or a- 
"creſcent qualities of the food are in ſome meaſure thus correct. 
ed, the curd of milk is again diflolved by it into a liquid, and 
the whole maſs of aliment inclined more to a putrid alka. 
leicent diſpoſition ; it diffolves the oily matters, ſo that they 
may freely incorporate with the watery parts, and make up 
an uniform maſs of chyle to enter the lacteals; the ſurround. 
ing ucus in the inteltines is hereby abſterged and attenua- 
ted, and their periſtaltic motion is excited by its acrimony ; 
all which offices are confirmed, by obſerving the contrary 
effects from a want or defect of the bile. Nor is the hepatic 
bil- {uficient to excite the neceſſary motion of the inteſtines, 
if the cyſtic is wanting; both which are of ſo much uſe and 
importance to the animal, that we find, by experiment, even 
the ſtrongeſt animal will periſh in a few days, if the flux of 
bile to the inteſtines be intercepted, by wounding the gall- 
bladder. . 
The bile defcends ſlowly along with the alimentary PR ; 
and having ſpent its force, or changed its bitterneſs by putre- 
faction, moſt of it is afterwards excluded with the feces ; but 
probably ſome of the more ſubtle, watery, and leſs bitter 


parts, are again taken up by the abſorbents. It returns with 
difficulty into the fromach, becaule of the aſcent ot the duo- 


denum, which goes under the ſtomach ; becaule oi the re. 


ſiſtance it meets with from the valvula pylori; and becaule of 
the advancement of the new chyle which the {iomech adds 
to the former: in man, however, it frequently enters; and 
always in birds. The bile is {weet and mild in the foetus ; 
for in them the blood ſeems not ſufficiently charged with 
putrid alkaline vapours, nor are there any oily or fat ſub- 
| ſtances abſorbed from the inteſtines. As the bile is a vitcid- 
Kid, 3 in lazy, inactive, and fat animals and men, eſpecially it, 

| | from 
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from grief or any other cauſes, the circulation 1 18 rendered 


more languid, it eaſily coagulates into an hard, ſomewhat re- 
ſinous, and often ſtony ſubſtance, inſomuch that ſtones 
of the gall are much more frequent, as experience teaches 
us, than thoſe of the urinary bladder. Its uſe is manifeſt, as, 
being triturated with the aliments, it diſſolves oil, reſiſts aci- 
dity, and ſtimulates the inteſtines to contraction. 


= uſe of the liver, beſides ſecreting the bile, is manifeſt 
in the foetus. It ſeems to tranſmit the blood brought back 


from the placenta, and to break its force. Even in an adult 
perſon it has the ſame uſe, though leis manifeitly, namely, 

to retard the return of the blood coming back from the vit- 
cera appointed for preparing the chyle. 


yd 18. Renes et Ureteres. 


Situation, figure, and diviſion of the #idneys, THE kidneys 
are two ſolid glandular bodies, fituated in the poſterior part 
of the cavity of the abdomen, on each ſide of the lumbar 


vertebrae, between the laſt falſe ribs and os ilium. The right 


kidney lies under the great lobe of the liver, and is conſe- 
guently lower than the left, which lies under the ſpleen, 

The figure of the kidneys reſembles that of a large bean, 
their circumference being convex on one tide, and concave 
on the other. The concave lide is turned to the vertebrae, 
and the convex ſide the oppotite way. Their length anſwers 
to the diſtance between the laſt falſe rid and os ilium they 
are about half as broad as they are long, and half as thick as 
they are broad. 

In each kidney we obſerve a fore and back fide, an upper 


and lower extremity, a great and ſmall curvature, and a con- 


vexity and concavity. 
The backſide is broader than the forefide ; and the upper 
extremity is a little broader and more incurvated than the 


zower. The dcpreiuon in the ſmall curvature is oblong and 
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uneven, reſembling a ſinus, ſurrounded by ſeveral-tubercles; 
and, as it is turned a little toward the foreſide, this "oe 18 
ſomething narrower than the other. 
Blood. vgſele of the kidneys... The deſcending aorta and infe- 
rior vena cava lie between the kidneys, cloſe to the bodies of 
the vertebrae and to each other; the artery being on the left 
fide, and the vein on the right. The renal artery commonly 
comes from the fide of the aorta under the ſuperior meſente- 
ric artery: That of the left fide has its origin a little hgher 
and further back than that of the right ſide; and both ha- 
ving ran over almoſt at right angles, enter the ſinus of the | 
kidney, and divide into many branches, which ſubdivide into 
many others ſtill ſmaller. The renal veins have leſs variety 
| than the arteries. It is ſeldom we find more than one on 
each, From each kidney ſeveral branches come out, which 
ſopn unite to form a trunk, which ends in the yena cava, 
Theſe veſſelis were by the antients termed the emulgent arte. 
ries and veins, but they frequently go under the name of arte- 
ride et venae renales, 

The artery and vein are Not of an n equal length, and the 
difference depends on the fituation of the aorta and vena Ca- 
va; for the left renal artery is ſhorter than the right, becauſe 
the aorta lies neareſt the left kidney; and the left renal vein 
is longer than the right, becauſe the vena cava lies furtheſt 
| from the left kidney. | | | 

Theſe veſtels are likewiſe diſpoſed in ſuch a manner, as that 
che yeins lie more anteriorly than the arteries ; becauſe the 
aorta lies cloſe to the ſpina dorſi; whereas the vena cava, 
which perforates the diaphragm at ſome diſtance from the 
vertebrae, does not join them till after it has given off the 
renal Veins. 

\ Nerves of 450 Laing . Each artery 1s ſurrounded by a ner- 
vous net- work, called plex: 5 renalis ; 5 which furniſhes a great 
number of filaments to the kidneys, t that come partly from 


the, K ſemmilunar ganglions of the two great f ympathetic ner ves, 
3 and 


oi 
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and partly from the plexus hepaticus and ſplenicus. This 
renal plexus ſends likewiſe ſome filaments round the renal 
Veins. | g 1 


Coats of the kidneys, The kidneys are ſurrounded by a very 
Jooſe membranous and cellular covering, called membrana adi- 


ofa ; becauſe, in fat perſons, the cells of this ſubſtance are 


filled with fat. This was for a long time improperly taken 
for a duplicature of the peritonaeum; the true membranous 
lamina of which covers only the foreſide of the kidneys, and 
conſequently they lie without the peritonaeum, becauſe the 
portion of that membrane which covers them cannot be con- 
ſidered as an entire coat: So that the only common coat they 
have is the cellular ſubſtance, which likewiſe inveſts the renal 
arteries and veins in form of a vagina, 25 

The proper coat or membrane of the kidneys i is ſtrong and 
denſe, and adheres very cloſely to their ſurtace ; for it pene- 
trates every where by numerous elongations into their ſub- 
ſtance, from which it cannot be ſeparated without tearing. 

The external ſurface of this lamina is very ſmooth, poliſh- 
ed, and ſhining ; and it renders the whole ſurface of the kid- 
ney very even and uniform in adults. In children, this con- 
vex ſurface is in a manner divided into ſeveral lobes and tu- 
bercles, almoſt as in oxen and calves; ; and in grown perions 
we ſometimes obſerve the ſame inequalities. + | 

The blood-veſſels having entered the kidneys, are ramified 
every way; and theſe ramifications ſend out other capillary 
rami, which go all the way to the ſurface, where they ap- 


pear like irregular ſtars, and furniſh the proper membrane of 


the kidneys. Sometimes theſe two ramitications penetrate to 
the memorana adipoſa, aiul communicate there with the ar- 

teriae and venae adipoſae. | | 
The proper membrane having ſurfounded the kidney all 
the way to the ſinus, joins the veſſels at that place, and ac- 
companies all their ramifications throvsh the body of the 
| | kidney, 
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Lathe” in form of a bagilia or capſule, And likewife contri 
butes, in part, to form the pelvis and calices, or infundib Pl | 


of which hereafter. dd] 
We ſometimes obſerve a conſiderable veſſel to We 


come out from the convex ſurface of the kidney; Hut this 


is not common; and in that caſe there is a depreſſion, by 
which the proper membrane enters, and communicates with: 
that portion which goes in by the ſinus. " 

The tunica adipoſa, or common coat, which likewiſe in- 
veſts the great veſſels till their entry into the kidneys, does 
not ſeem to accompany ther any further, but terminates at 
the ſinus, in the interſtices between the ramifications. 

Structure of the kidneys, We may diſtinguiſh three kinds 
of ſubſtances in the kidney; an exterior ſubſtance, which is 
thick, granulated, and in a manner cortical; a middle ſub. 
ſtance, which is medullary and radiated, called friate, ſulcara, 
or tubularis, becauſe it ſeems to be made up of radiated tubes 
and an inner ſubſtance, which is only a continuation of the 
ſecond, and terminates on the inſide by papillae ; for which 
reaſon it goes under the name of papillanit. 

Theſe three ſubſtances may be ſeen diſtinctly in a kidney 


cut into two equal parts, through the great curvature. 'The 


cortical ſubſtance may be obſerved round the whole circum- 


ference; and, by the microſcope, we perceive it to be of a 
ſpongy, granulated, and waving texture; all its parts adhe- 


ring together in a radiated manner. Its colour is a bright 


| whitiſhy orey. | 
By fine anatomical inedtiohs and inſlammations, we dif. 


cover an infinity of ſmall capillary veſſels, which run in va- 
rious directions between and round the different portions of 


this ſubſtance; and, by the help of a microſcope, we fee 
likewiſe great numbers of ſmall red corpuſcles more or le(s 
| e _ 1 1 almoſt like bunches of currants. Theſe 
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fmall computes are perhaps only the extremities of veſſels, | 


filled either with blood or with a coloured injection. 
The other two lubitances, that is, the medullary or firia« 


ted, and the papillary, are really but one and the fame maſs, 
of a more reddiſh colour ; the convex fide of which riſes at 
ſeveral places into narrow tubercles, lodged in the ſame num- 
ber of cavities or depreflions. The radiated ſtriae are after- 
wards continued to the papillary portion; and the papillae. 
form, in ſome meaſure, ſo many centres of theſe radii, oppo- 
fite to the tubercles, 

The medullary ſubſtance is likewiſe diſtin guiſhed from the 
cortical,'by the arterial and venal arches, which ſend capilla- 
ry ramifications on all hands; and its colour is more or leſs 
red. | 8 i | | A | 

The papillae, which are only a continuation of the medul- 
lary ſubſtance, as has been faid, are often a little paler than 
chat ſubſtance. They are ten or twelve in number, very diſ- 
tinct from each other, reſembling the ſame number of cones, 
with very broad baſes and obtuſe apices. 

At the point of each papillae we fee, even without a mi- 
croſcope, in a flight depreſſion, ſeveral very ſmall holes, 
through which little drops may be perceived to run when 
the papillae are compreſſed. Theſe are little drops of urine, 
which, being filtered, partly in the cortical, partly in the 
medullary or tubular ſubſtance, afterwards paſs through the 
ſubſtance of the e and are 9 by theſe ori- 


Aces. 


The pelvis of the kidneys. Each papilla lies in a kind of 
membranous calix or infundibulum, which opens into a eom- 
mon cavity, called the pelvic. Ihis pelvis is membranous, 
being of the ſame ſtructure with the calices, of which it is a 


continuation; and its cavity in man 3s not uniform, but dif-. 


tinguiſhegl into three portions, each of which contains a cer- 
tain number of infundibula or calices, t together with the pa- 


pillae 
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papillae i in the ſame. infundibulum. | 
At the place where theſe infundibula frond the [WI of 


1 dlated ſubſtance of the kidney, which accompany the blood- 
veſſels, and ſerve for capfules or vaginae to all the vaſcular 


cations, quite. through the cortical ſubſtance, and as far as the 
ſurface of the Kidney. 
8 Ureters. After the infundibula have ended 1 in a conical 
form round the apices of the papillae, each of them forms a 
ſmall ſhort tube or gullet, which uniting at different diſtan- 
ces along the bottom of the ſinus of the kidney, form three 
large tubes which go out from the ſinus, in an oblique direc- 
tion from above On and immediately afterwards u- 
nite into one trunk, 
This trunk becomes a very long canal, . the ureter. 
In men, the three tubes ſupply the place of what is called 
the pelvis in brutes, and might more properly be called the 


would agree beſt to the trunk, as being larger than the reſt 
one for each kidney; but ſometimes there are more than 


two. | 
The ſituation of the trunk, and of the roots and branches 


rounded by one branch of the artery. | ; 


branches, 


which-lie * - and ſometimes we find two or thres 
the papillae, they ſend productions into the medullary or ra- 


arches, both arterial and venal, and to their different ramifi- 


roots or branches of the ureters than the pelvis ; which name 


of the ureter. The ureters are commonly two in number, : 


of each ureter, with reſpect to the renal artery and vein, is 
in the following manner: The artery is in the upper part of 
the ſinus, and partly before the vein. The vein is about the 
middle, and between the artery and ureter. The ureter is in 
the lower part, a little behind the vein, and it is partly ſur- 


This diſpoſition appears plainer near the anterior than near 
the poſterior ſide of the kidney, becauſe this laſt is broader 
— the former; ; and we likewiſe ſee- there the three 
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branches of the ureter; of which the uppermoſt is the longeſt, 
and the loweſt is the n becauſe of air n direction 


— 


downward. 

From this CAPO! ſee, that in the human way 
there 1s no other common or uniform pelvis, but the trunk 
or head of the ureter, and the three great branches. 'To 
have a true idea of their diſpoſition, we maſt imagine that 
the ureter enters the kidney by the lower part of the oblong 
ſinus; that it increaſes gradually in breadth as it advances z 
and that it is divided into three branches before | it enters the 
{ubſtance of the kidney. | 

One of theſe branches may be reckoned a direct conti- 
nuation of the ureter, and it is longer than the reſt, being 
extended from the lower to the upper part of the ſinus; and 
it may be found without much preparation. The other two 
branches are ſhorter, and cannot be well diſcovered without 
an artificial ſeparation. The angles between theſe branches 
at their baſes, or at the head of the ureter, are not pointed 
as thoſe of other ramifications, but formed by a round incur- 
vation, which is generally ſurrounded by fat. 

Theſe firſt branches of the ureters produce other ſmall 
branches at the bottom of the ſinus, which are diſpoſed in 
pairs. Theſe ſmall collateral branches extend in breadth, 
and form the infundibula or calices, in which the papillae 
are lodged ; the great circumference of which produces, in 
the ſubſtance of the Kidney, the different vaginae of the 
vaſcular arches and of their ramifications. The internal la- 
mina of the kidney is continued round theſe vaginae ; and 
the external lamina is expanded round the firſt branches, 
round the trunk, and round all the reſt of the ureter. 

If the trunk of the ureter be ſplit on that ſide which is 
next the vertebrae, and this ſection be continued to the ex- 


tremity of the ſuperior branch, we may obſerve, immediately 


above the trunk, two holes lying near each other, which are 
| | | the 


\ 
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the orifices of the tmna!l collateral branches "Oy gullets of the 
infungibula. little above theſe holes, there are other two 
wery much like them, and ſo on all the way to the extremity 
of the ſuperior branch, which terminates likewiſe by theſe 
Zullets of the infundibula; and in each of theſe gullets we 
may o ſerve at leaſt the apex of one papilla. 

A ſection begun on the convex ſurface of the kidney, and 
carried iro". taence to the trunk of the ureter, diſcovers the 
extent of the papillae very plainly, and likewiſe the infundi- 
bula, their gullets, &c. ; but it will be difficult to give begin- 
ners a juſt idea of the frufure of theſe parts without the 
Other ſection. 

The ureters run down obliquely, and with a very ſmall 
degree of inflexion, from the kidneys to the lateral parts of 
the inner or anterior fide uf the os ſacrum; and paſſing be- 
tween the rectum and the bladder, they terminate in the laſt 
of theſe viſcera, in the manner that ſhall be explained here- 
after. us 72 1 775 

They are compoſed of three proper coats; the firſt of 
which, that ſurrounds the reſt, is of a whitiſh colour, and of 
a very compact filamentary texture, being ſtretched with dif. 
ficulty, and appearing like a filamentary ſubſtance degenerat- 
ed. The next coat is of a reddiſh colour, ſtronger than the 
firſt, and is compoſed of muſcular fibres, u this has 
been doubted by ſome authors. | 

The innermoft coat is in ſome meaſure ligamentary, and 
lined by a very fine membrane, which covers a very delicate 
reticular texture of veſſels, and is moiſtened all over by a mu- 
cilaginous liquor. | | 
Beſides theſe proper coats, the ureters are inveſted by the 
cellular ſubſtance of the peritonaeum, the membranous la- 
mina of which covers likewiſe about two thirds of their cir- 


cumference, ſometimes more, ſometimes leſs, but never ſur- 
rounds them cxtirely'; 80 that when they are examined in 
0 | their 


I. 


* 
— 


LP 


terior. Lhe upper edge may be called the 1/4, and Ui 


or turned inward toward the nus of the ki. 
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their natural ſituation, they appear like ropes lying behind 
the peritonaeum, and jutting out more or leis toward th ca- 
vity of the abdomen, together with that portion of the peri- 
nap which covers them. 

All that has been ſaid about the dd of. as ureters, 
pelvis, arches, ſtriae, foſſulae, and holes at the apex af the 
papillae, appears molt diſtinctly when they are examined in 
clear water, 


6 19. Glandulaz Renales, vulgo Capſulae Atrabiltariae. 


Situation, figure, and jize of the renal glands, Immediately 
above each kidney lies a glandular body, called by the an- 
tients casſulae atrabiliariae; by others, caſſulae renales, remes 


ſuccenturiati, and glandulae renales; and they might be pro- 


perly enough termed g/andulae ſupra renales. I hey are fſitu- 
ated on the upper extremity of cach kidncy a little obliquely, 
that is, more toward the inner edge and ſinus of the k:dacy, 
than toward the outer convex edge. 

Each gland is an oblong body with three fides, three 
edges, and two points, like an irregular creſcent with its 
great or convex edge ſharp, and the ſmall concave edge broad. 
Its length is about two thirds of the vreatelt rreadth of the 
kidney, nd the breadth of its middle portion is about one- 
third of its extent between the two extremities, itometincs 
more, ſometimes leſs. Its colour is a dark ychlow. 
| bt has one anterior, one potierior, and one lower ſide, 
which laſt may be termed the fs; and it has Que upper 
and two lower edges, whereot one is anterior, the other, pul. 


: 5 
> DI 
— 


two lower edges the labia. ne Of Its cxtrcunties is inteznal, 
idney, the other is 


exterual or turned outward toward the gizbous part of the 


kidney. The figure of this glandatar body may likewiie be 


& I ,* oy 


compared to that of a cock's comb, oz to tac :o 
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Structure of the renal glands. The ſurface of theſe glands 
is uneven ; the. fore-ſide is the broadeſt, and the lower fide 
or baſis the narroweſt, Along the middle of the anterior 
| Hide, a ridge runs from the edge of the inner extremity a lit- 
tle above the baſis, to the point of the other extremity, and 
divides this fide into two equal parts, like the middle rib of 
the leaf of a2 tree, and on the lower ſide, under the baſis, 
there is a kind of raphe or ſuture. i 

The arteries of theſe glands come from the arteriae rena- 
les, and diaphragmaticae, and likewiſe from the aorta, from 
the arteria cacliaca, &c. Theſe veſſels are termed the capſular 
arteries; and as 1 enter the glands, they ſeem to be inveſt- 
ed by a vagina They are not always derived from the ſame 
ſources, neither is their number the ſame in all ſubjects : and 
there is commonly a large vein which runs along the 
ridge. One principal vein returns the blood from each of 
theſe glands ;z the right goes into the vena cava, the left paſſes 
into the renal vein. The nerves on each fide are furniſhed 
by the neighbouring ſeniilunar ganglion, and by the renal 
plexus which depends on it. 

In the inſide of theſe capſulae, there is a narrow triangular 
cavity, the ſurface of which is full of ſhort, ſtrong villi of a 
yellowiſh colour; but in children it is reddiſh, and of a dark 
brown in aged people. The ſides of this cavity are conneCt- 
ed by a greater number of filaments; and they appear to be 
wholly glandular, that is, to be filed with very fine ſmall 
folliculous corpuſcles. Along the top of the — theſe ſides 
touch each other immediately. 

In opening this cavity, we find a granulated or follicular 
ſubſtance, which fills it aloft entirely; and the blood-veflels 
are diſtributed on this/{ubitance, as well as on the ſides of 
the cavity. If the ſection be begun at the great extremity of 
the capſula, and be continued through the upper edge, and | 
it the lateral portiops be afterwards ſeparated, the glandular 

body 


xt 
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body appears like a kind of criſta, raiſed from the middle of 
the bottom of the cavity, 

This glandular body or nucleus al more cloſely to 
the bottom or baſis of the cavity, than to the two ſides, eſpe- 
cially near the great extremity ; but yet it may be ſeparated 
both from the baſis and ſides, being connected to them by a 
great number of {mall filaments. It adheres leaſt: to the 
baſis near the {mall extremity, 

The capſular vein, which comes ordinarily from the vena 
renalis, 1s much larger than the arteries; and it communi- 
cates with the inſide of the capſula much in the ſame manner 
as the vena ſplenica with the cells of the ſpleen, for it may be 
inflated by blowing into part of the capſular cavity, and the 
air likewiſe paſſes into the vena renalis, &c. | 

The cavity contains an unctous viſcid liquor, of a yellowiſh 
red colour, which, with age, changes gradually into a yellow- 
iſh purple, a dark yellow, and a black yellow: ſometimes it 
is perfectly black; but even then if it be ſpread thin on a 
large ſurface, it appears yellow. It is ſometimes found not 
only reddiſh, but mixed with real blood. 

The uſes of theſe renal glands have not as yet been diſco- 
vered; and all that we know about the liquor contained in 
them is, that it has ſomewhat the appearance of the bile. 
They are very large in the foetus, and diminiſh in adults. 
Theſe two phaenomena deſerve our attention. 

They lie ſometimes directly on the top of the Kaethe but 
ſeldom, if ever, on the gibbous part. The gland on the right 
ſide is partly connected to the diaphragm, under and very 
near the adheſion of the great lobe of the liver to that muſcle. 
That on the left fide adheres to the diaphragm below the 
ſpleen; and both theſe connections are confined to the conti- 
guous portions of the inferior muſcle of the diaphragm. They 
are involved, together with the kidneys, in the membrana a- 
dipoſa, of which a very thin portion inſinuates itlelf between 

the 
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the kidneys and glands, and alſo between them and the dia- 


phragm; fo that they adhere to both by the intervention of 


the cellular ſubſtance, which in ſome ſubjects contains a ſtra- 
tum of fat. 

The venal ridge already mentioned, ſinks fo deep into the 
fore ſidde in ſome ſubjects, that the upper part of this fide ap- 
pears to be ſeparated from the lower; but this is ſeen moſt 
diſtinctly when the capſula is examined in clear water. 

When the capfular vein is opened lengthwiſe with the 
point of a lancet, we dilcover in it a great many ſmall holes, 
many oft which are only the orifices of the rami of the vein, 
others are imple holes; and it is perhaps through theſe that 
the air palles into the gland, as already mentioned. 

On. the outer ſurface of theſe capſulae we obſerve a very 


thin, diſtinct coat, ſeparated from the cellular ſubſtance that 


ſurrounds them. Sometimes this coat is raiſed by an uneven 
{ſtratum of fat, which makes it appear oranulated ; and, for 
the ſame reaſon, the capſulae are of a pale colour like a cor- 
pus adipoſum. | | | 
The liquor contained in them appears ſometimes, in the 
foetus, and in young children, of a bluith colour inclined to 
rec | ; | 
To be able to diſcover the uſes of theſe capſulae, we muſt 
not only attend to the two circumſtances already mentioned, 
but alſo to their external conformation, which is commonly 
more regular in the foetus and in children than in adults and 
old people. We mult likewiſe conſider the conſiſtence and 


ſolidity of their ſubſtance; which is greater before birth, and 
in childhood, than in advanced old age; in which they are 


often very flaccid, and very much decayed; and this perhaps 
may be the reaſon why ome of the figures given of theſe 
glands, taken out of their membrana adipoſa, are ſo very irre- 
gular and different from others. 


TL 
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CHAP. IV. 


Of the PELVIS. 


$1. Pefica Urinaria. 


Situation, figure, and diviſion of the bladder. 

HE bladder is a kind of membranous and fleſhy pouch 
'F or bottle, capable of dilatation and contraction, ſitua- | 
ted in the lower part of the abdomen immediately behind 
the ſymphyſis of the oſſa pubis, and oppoſite to the beginning 
of the inteſtinum rectum. The figure of it is nearly that of 
2 ſhort oval. It is broader on the fore and back ſides than 
on the lateral parts; rounder above than below, when empty; 
and broader below than above, when full. | 

It is divided into the body, neck, and bottom; into an an- 
terior, poſterior, and two lateral parts The upper part is 
terined the fundus or bottom; and the neck is a portion of the 
lower part, which is contracted like the mouth of ſome veſ- 
ſels. | | 

Structure of the bladder. The bladder is made up of ſeveral 
coats, alinoſt like the ſtomach. Thar part of the external 
coat which covers the upper, poſterior, and lateral ſides of 
the bladder, is the true lamina or me:brane of the perito- 
naeum; and the reſt of it is ſurrounded by a cellular ſub- 
ſtance, by the intervention of which, the peritonaeum is con- 
nected to the muſcular coat. | 

The proper coats are three in number; one muſcular, one 
cellular, and an internal ſmooth one commonly called villa 


cat. The muicular coat is compoſed of ſeveral ſtrata of fleſhy 
| | | fibres; 
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ſibres; the outermoſt of which are moſtly longitudinal; the 
next to theſe are more inclined toward each fide ; and the 
innermoſt more -and more oblique; and they become at 
length almoſt tranſverſe. All theſe fibres interſect each o- 
ther in various manners; and they are connected together by 
a fine cellular ſubſtance, and may be ieparated by inflating 
that ſubſtance. 

Round the neck of the bladder the muſcular fibres are 
cloſely connected, and form what has been called ſphincter we- 


ficae. But this part is not a diſtin& muſcle, nor is its action 


diſtinct from the reſt of the muſcular coat. 
The cellular coat is nearly of the ſame ſtructure with what 
is called the tunica ner vaſa of the ſtomach. 

The internal coat is ſomething granulated and glandular, 
ſays Winſlow ; but later anatomiſts deny the exiſtence of 
glands here. A mucilaginous ſerum is continually diſcharged 
through it, which moiſtens the inner ſurface of the bladder, 
and defends it againſt the acrimony of the urine. It appears 
ſometimes altogether uneven on the inner fide, being full of 
eminences and irregular rugae when empty, and in its natural 
ſtate of contraction Lleſe in<qualities diſappear when the 
bladder is full, or when it is artificially diſtended by air, or 
by injecting any liquid. 

Urachus, At the top of the bladder above the 3 
of the oſſa pubis, we oblerve a ligamentary rope, which runs 
up between the peritonaeum and the linea alba of the abdo- 
men, all the way to the nave], diminiſhing gradually in thick- 
neſs as it aſcends. This rope in the foetus is in part a pro- 
duction of the inner coats of the bladder, which production 
is termed urachus. K 
Arteriae umbilicales, This rope is . likewiſe of two 
other ligamentary elongations, which are the extremities of 
the umbilical arteries. Theſe arteries come from the hypo- 
gaſtricae, run up by the fides of the bladder, and remain hol- 

| | | low 
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low and filled with blood, even in adults, as high as the 
middle of the bladder, through all which ſpace they likewiſe 


ſend off ramifications. Afterwards they loſe their cavity, 
and becoine ligamentary as they aſcend. At the upper part 
of the bladder they approach each other; and Joining the u- 
rachus, form that rope, which may be termed the Juperior li- 
gament of the bladder. 

The external fibres of the muſcular coat are more nume- 
rous than the internal; and the moſt longitudinal anterior 
fibres form a kind of incurvation round the urachus at the 
top of the bladder, much like that of Bne of the fleſhy por- 


tions which ſurround the ſuperior orifice of the ſtomach, and 


lower extremity of the oeſophagus. This incurvation paſles 
behind the urachus. ö 
The portion of the peritonaeum which covers the poſte- 
rior convex fide of the bladder, forms a very prominent tranſ- 
verſe fold, when the bladder 1s contracted, which diſappears 
when the bladder is extended, This fold ſurrounds the poſ- 
terior half of the bladder, and its two extremities are elon- 
gated towards each fide; by which clongations, a kind of la- 
teral ligaments of the body of the bladder are formed, which 
are more conſiderable in children than in adults, Beſides 
theſe, the bladder has two other ligaments, which are fixed 
at their fore-part to the upper and inner ſide of the ofla pu- 
bis, near the ſymphyſis of theſe two bones; from whence 
they run back, becoming gradually broader, to be fixed to 


the ſides of the bladder. Sabatier calls them the znferior an- 


terior ligaments of the bladder. 

The lower part of the bladder, which deſerves the name 
of fundus much better than the upper part, is perforated by 
three openings, one anterior, and two poſterior, The ante- 
rior opening is formed by an elongation of all the proper 


coats, in form of a gullet, turned much in the fame manner 
with the inner Wife of the roſtrum of the head of an alem 
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ie“ This elongation is called the neck. of the bladder, the de. 
May * e borthat of the parts of generation 
in men. 89 21 | 
The other two openings in the true 3 of the 3 
are formed by the ureters, which in their courſe downward, 
already deſcribed, run behind the ſperiatic veſſels, and then 
befund the lower part of the bladder, approaching each other, 
. Each ureter lies between the umbilical artery and vas defe- 
0 Fend of the ſame ſide; the artery lying on the outſide of the 
ureter, and the vas deferens on the inſide, 
£3). Afterwards they get between the vaſa deferentia and the 
beds, crofling theſe canals; and then, at about a finger” 
breadth from each other, they begin to pierce - the coats of 
the bladder. They run a little way between the muſcular 
and nervous coats, and open into the bladder obliquely, ſome- 
ting nearer each other than when they firſt entered the 
coats. | | 
Ihe orifices of the ureters in the bladder are ſomething 
oval, and narrower than the cavity of the ureters immediate- 
p above them, The edge of theſe orifices is very thin, and 
ſieems to be formed merely by the union of the internal coat 
of the bladder with that of the ureters. ts 
0c of 'Blord-weſels and nerves of the bladder. The arteries of the 
bladder are furniſhed by the hypogaſtricae or iliacae internae, 
being rami of the arteria ſciatica, epigaſtrica, and umbilical 
# piling each ſide. The veins return to the internal iliac veins. 
Ihe nerves of the bladder come from the crurales, and al- 
0 FR from the ſympathetici maximi, by means of their commu 
92: 7 nication with the crur.es.. It has lie wie ſome. nery es from 
e100 theoplexus: meſentericus inferior. =» | 
21 1 10 Beſides the ligaments already mentioned, there are l. ike- 
es aviſe'twa ſmall ones, by Which the anterior part of the true 
* dd fundus of the bladder is conneCted ta the, ofa pubis, which 
„ ſhall be deſcribed with the neck and Khincter, akter the hit- 
tory 


tory of the parts of generation in both ſexes; and we refer 
to the ſame place, all that relates to the connection of the 
bladder with the other neighbouring parts. 


A part of it is therefore exhaled through the-ſkin ; and ano- 
ther part, as large, or often larger than the form er, is ſtrain- 
ed through the kidneys, and is thus expelled out of the body, 


moving flower, as is generally believed, than that of the 
brain, and probably ſtored with more water, brought by the 
ſerpentine circles of the arteries, depoſites great part of its wa- 


zit. The {mall diameter of the origin of each uriniterous duct, 
and its firm reſiſtance, ſeems to exclude the thick oil, chyle, 


the above mentioned thick parts of the bloed along with the 
-thinner, The diſeaſe hence ariſing, is called diabetes, which 
may be cured by reſtoring the kidneys to their former healthy 
ſtate, by the ule of aſtringents and tonics. The nerves have 
ſome power of contracting or relaxing theſe patlages ; and 


3 equal to that of perſpiration, and ſometimes even 
more.” Later phyfiologiſts explain the ſecretion of urine by 
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2. Secretion of Urine. 


Tux chyle, when it enters the blood, contains a very large 
portion of water, which would be liable to lodge in the cel- 
Zular ſubſtance, if it was not expelled again from the body. 


Dr Haller obſerves, * that the blood of the renal artery 


ter into the rectilineal tubes of the papillae, This water 
contains fine oils and. falts, intermixed with earthy particles, 
or ſuch other matters as are thin enough to paſs through with 
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and the coagulable lymph; but, as theſe uriuiterons ducks are 
always open, if the velocity of the blood be increaied, or a 
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morbid laxity of the parts ſupervenes, they cafily tranſimit 


= = 


* we ſee that urine, which, in health, is of a yellow colour, 
comes watery from ſudden grief. A vaſt quantity of it is 
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obſerving, that part of the blood is changed by the kidney 
inta this fluid. 5 

The urine, by fire or putrefaction, ſometimes by diſeaſe 
in ſome animals more eaſily than in others, changes into a 
volatile alkaline nature, intimately mixed with a fetid oil. 
'Fhis oil which is partly empyreumatic, yellow, volatile, te- 
nacious, ſeparable only by the greateſt degrees of fire, is known 

by the denomination of phoſphorus; it is a ſhining ſubſtance, 
taking fire ſpontaneouſly in the air The urine abounds more 
with earth than any other juice of the human body, both of 
a cretaceous and {parry nature; the latter coming chiefly 
from the drink, the former from the fold parts of the bogy 
diſſolved and mixed with the blood. ': here is alſo a conſider- 
able proportion of ſca-tait in trcth urine 3 from which it is even 
ſeparable after a long putrefaction, in the making of phoſpho- 
rus; in which proceſs a very great part of the urine is chan- 
ged into volatile alkali. Nor is the urine, both ot men and | 
brutes, wholly defiitute of a vitriolic acid, or ai icalt A 
ſimilar acid. There is likewiſe | in the treſh urine a fu- 
ſible cooling ſalt, firilar to nitre. In tevers, the oily and 
ſaline parts of the urine are greatly augmented, bouu in quan- 

tity and acrimony. | 
That the urine is ſeparated in the kidneys is ſhewn experi- 
mentally, by preſſing it out of their veſlcls. That it deſcends 
by the ureters is ſhewn by the ſurpriung ſwelling of the kid- 
. ney, and that part of the ureter which is above, as well as ; 
the emptineſs of that part which is below the ligature. In 
the bladcer allo, as well as in the kidneys and ureters, there 
is an immenſe ſwelling as often as the bladder cannot receive = 
the urine, or cannot emit it. we 
Nor does there ſeem to be any other way for the urine to 
paſs. For, although it is certain that the ftomach, like all 
other membranes, exhales a moiſture , through its coats 
though i it is not improbable, from experiments, that the blad- 
dep 
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der alſo abſorbs; and although the paſſage of mineral Spaw 
waters, by urine, be extremely quick yet it does not thence 
follow that there muſt be ways, different from that of the u- 
reters, to convey the water from the food to the bladder. 
For the bladder is, on all fides, ſeparated from the cavity of 
the abdomen by the peritonaeum; nor is it probable that the 
vapours, which either go out from the bladder, or which. 
are derived towards it from other parts, can here find open 
pores through the peritonaeum. Beſides, membranes, when 
wet, have their pores filled, and conſequently are leſs adapted 
for imbibing either vapours or fluids. The bladder may be 
fo diſtended with urine as to produce death; yet, in theſe 
caſes, we never obſerve that the urine has found any paſſage 
through which it might eſcape into the pelvis. Again, when 
the ureters are obſtructed with ſtones, ſo that the bladder re-. 
ceives nothing from them, it is either quite empty, or con- 
tains a very acrimonious and thick urine, manifeſtly indica- 
ting that the water can find no other way from the kidney 
into the bladder. And a careful attention to the manner in 
which mineral waters are diſcharged by urine, ſufficiently 
demonſtrates that there is no ſuch rapidity therein as is com- 
monly imagined; but the ſtimulus of the cold water received 
into the ſtomach, like the external cold applied to the ſkin, 
cauſes a concuſlion of the bladder and urinary j arts, by which 
they are ſolicited to repeated diſcharges of the old urine 
which was before in the body, and not immediately of that 
which was laſt drank, Again, the largeneſs of the renal 
veſſels demonſtrates, that they cannot receive much lets than 
an eighth part of the blood of the whole body at a time, and 
conſequently above ioo onnces of blood are conveyed. 


through the kidneys in an hour; and it will appear but a 
moderate allowance for 20 or even 50 ounces of water to di- 
ſtil from that quantity of blood in the ſame time. Finally, it 
is certain that both men and brute animals periſh if the ure- 

e N | ters 


412 SCROTUM Pert vn 


ters are obſtructed by a ligature, or otherways 3 we then ob- 
ſerve alſo that no urine can be found in the bladder. 

Experience affures us that the urine flows into the bladder 
in a continued ſtream: By ſtaying ſome time in the bladder 
and from the abſorption of the more watery part, the urine 
acquires an higher colour, and becomes fharper. We are 
not fully acquainted with the cauſe which retains the urine in 
the bladder. The ſphincter is obſcure; the ſituation of the 
bladder lying on the rectum may probably contribute to the 
retention of the urine. Certain it is that the urine does not 
flow ſpomaneouſſy, even from a dead carcaſe. 5 

At length, by the bulk and acrimony of the urine irrita- 
ting the ſenſible fabric of the bladder, it is thence expelled, 
partly by the motion of the diaphragm and abdominal muf- 
cles prefling the inteſtines againſt the bladder, by which 
means, eſpecially in an erect poſture, the urine makes itſelf a 
way througk the narrow and impeded paſſage ; and partly by 
the periſtaltic motion of the bladder itſelf, wikes from the 
contraction of its mufcutar fibres. 

By the urine, beſides the particles « of food and water, much- 
matter that is noxious to the human body ſeems to paſs off, 
eſpecially. calcareous earth reforbed from the bones and ſolid 
parts, and which would not fail to produce bony cruſts and 
calculi wherever it was ſtopped; a {parry or gypſeous earth; 
and an acrid oil mixed with ſalt, ſo as to aſſuiiie a volatile nature. 
The urine, by its retention, diſpoſes to the generation of the 
ſtone and gout; when ſuppreſied, it produces acute fevers, 
and ſeveral morbid affections of the brain, 


Sek. 2x 3. The Parts of Generation in Maler. 


> "Situation in 3 3 diviſſon of theſe ports. The 800 IE 
generation. in males are of different kinds, ſome of them 


. 11725 oe contained in the abdomen, and others lying 
a without: 


che- W seRO TUR. 4 


without it. From this fituation, they might properly enough 
be divided into external and internal parts; and all thoſe be- 
long ing to the firſt claſs might be * . thole of 

the ſecond. - | | 4 
Blut, as it is ſtill more proper to have a na to ene 
nomy of theſe parts, according to whick their functions begin 
in ſome internal parts, are continued in ſome external parts, 
return again to the internal, and are finiſhed in the e 

we ſhall follow the ſame order in deſcribing them. 

The firſt of theſe four claffes comprehends the nn 
veins and arteries; the ſecond, the teſtes, epidydimis, and 
ſcrotum ; the third, the vafa deferentia, veſiculae ſeminales, 
and proſtates; and the fourth, the corpora cavernoſa, ure- 
thra, integuments, &c. cine 

Scrotum. The ſcrotum is the cutaneous covering of the. 
teſtes. Outwardly, it is a bag common to both, formed by a 
continuation of the ſkin of the neighbouring parts, and com- 
monly very uneven, having a great number of rugae on its 
outer ſurface. Interiorly, it is fleſhy, and forms a muſcular 
capſula for each teſticle, termed dares. 

The exterior or cutaneous portion of the ſcrotum is nearly 
of the ſame ſtructure with the ſkin in general, of which it is 
a continuation; only it is ſomething finer; and it is likewiſe 
plentifully ſtored with ſebaceous woods and bulbs of roots of 
hairs. 8 8 

Though it is a common covering for both teſticles, it is 
nevertheleſs diſtinguiſhed into 4wo lateral parts by a ſuperſi- 
cial and uneven prominent line, which appears like a kind of 
future, and from thence has been termed #aphe. 

'Lhis line is a continuation of that which divides, in the 
ſync manner, the cutaneous covering of the penis; and ie 
is continued through the perinaeum, which it divides like- 
wiſe all the way to the anus. It is only ſuperſicial, and does 


not ae on the inſide at the.ſkin, 4111 
The 
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The 1 inner * of this cutaneous bag is liried by a very 
thin cellular membrane, through which the bulbs and plands 
appear very diſtinctly when we view its inſide. The rugae 


of the ſcrotum are in the natural ſtate commonly à mark of 
health, and then its ſize is not very large. It increaſes in 
ſize, chiefly according to its length; and then the rugae dif- 
appear more or leſs, according to the degrees of the Preter- 
natural ſtate or indiſpoſition. 

The dartos of the ſcrotum has been accounted a tus cu- 
taneous muſcle; but it is chiefly a cellular ſubſtance conden- 
fed, with a great number of blood-veſſels entering into its 


cempoſition, but without fat. This ſubſtance is thin, and by 


the diſpoſition of its fibres, forms a bag with two cavities, or 
two ſmall bags joined laterally to each other, and contained 
within the cutaneous portion. 


The lateral parts of theſe two bags, which are turned from 
each other, are longer than thoſe which are joined together; 


and by this union a ſeptum is formed between the teſtes, 
which may be called mediaſtinum ſcroti. 
TIhe raphe or ſuture aire dy mentioned, adheres to the 
edge of this ſeptum, and th. oy braces down the middle of 
the cutaneous portion. which from thence appears to have in 
part two cavities z and this was perhaps what gave occaſion 


to make the French word for the ſcrotum to be in the plu- | 


ral number. The other edge of the 1 920 adheres to the 
urethra. 

The dartos has a ſtrict connection with the reſt of the cel- 
lular ſubſtance, eſpecially at the upper part b low the groin, 
where its anterior and external lateral portions terminate by 


a kind of tendir ous or ligamentary expanſion, which is 


ſtrongly united to the internal cellular membrane. We have 
often ſhewn this as a particular faſcia lata, which gives in- 


ſertion to the portions of the dartos juſt mentioned, and as a 


broad fraenum which keeps the ſame portions together. 
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The aponeurotic or ligamentary expanſion of the dartos 
is fixed in the ramus of the os pubis, between the muſculus 
triceps and the origin of the corpus cavernoſum of the tame 
fide, which ſhall be deſcribed hereafter, all the way to the 
lower part of the ſymphyſis of theſe bones. The internal 
portion of theſe muſcular bags, or that which forms the ſep - 
tum ſcroti, is fixed to the urethra by means of a communis 
cation between the ſame ligamentary expanſion, and another, 
which ſhall be explained in its proper place. 

Coats of the tefies. The particular coverings of the teſtes 
are commonly called coats; and they are reckoned to be 
three in number, the tunica muſculoſa named cremaſter, vagi- 
nalis, and albuginea. The firſt two are common to each 
teſticle, and to the ſpermatic rope that belongs to it; and the 
third is peculiar to the teſticle alone. 

The tunica vaginalis is the moſt conſiderable of the three, 
and muſt be deſcribed firſt, in order to conceive the ſtructure 
and connection of the cremaſter, which is very improperly 
called a cat. The albuginea ſhall be deſcribed with the 
teſtes. | | 

The tunica vaginalis is a continuation of the vagina of the 
ſpermatic rope, which, as it approaches the teſticle, is gra- 
dually dilated, and forms two capſulae, one contained. with- 
in the other, the external being the longeſt and broadeſt at 
bottom ; ſo that there is a. void ſpace there left between them, 
in which the teſticle is lodged. 

This ſtructure may likewiſe be explained in the following 
manner: The vagina having reached as low as the teſticle, 
% divided into two laminae, the innermoſt of which is the 
bottom of the vagina, and the outermoſt is expanded round 
te keſticle, and gives it a coat, called vaginalis, from the 
Latin word vagina. The antients termed it likewiſe elytroides, 
from a Greek word that ſignifies the ſame thing, 


ns | 
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The inner ſurface of this coat is lined by a fine membrane, 
which ſtrengthens the bottom of the vagina, and forms 2 


kind of diaphragm, which prevents all communication be- 
tween the vagina of the mann rope, and ene vagi- 
malis of the teſticle. THE 

Cremaſier. The cremaſter, i — a caat, is a 
thin muſcle or fleſhy plane, which runs down round the Vas 
gina of the ſpermatic rope, and terminates in the tunica va- 
ginalis of the teſticle. : | 

It ſurrounds almoſt the whole vagina, and afternrardl: ex · 
pands itſelf on the upper and exterual part of the tunica va- 
Sinalis, i in which it is inſerted and loſt. * | 

It ariſes partly from the ligamentum Fallopii, hut chiefly 
from the lower edge of the OTE 8 mulcle of the 
abdomen, 

It is covered by a very fine cellular membrane, detached 
From the outſide of the aponeuroſis of the obliquus externus, 
round the opening commonly called the ring, This mem» 
brane is loſt in the cellular ſubſtance of the inſide of the 
dartos. | 
From all this we e that the cremaſter is rather a tuſcle 
of the tunica vaginalis than a particular coat. Thoſe among 
the antients who believed it to be a coat, called it tunica er ve 
zbrcides, from a Greek word which ſignifies red ; bat this 
muſcle is not always red, neither is that colour efſentially ne- 
F ceſſary to a fleſhy ſubſtance. 

Tees. The teſtes are two glandular bodies, ſituated near each 
other, without the abdomen, below the interſtice between 
the groins in an adult. The antients named them er, or 
gemini. Their ſize is nearly that of a pigeon's egg, they 
are of an oval figure, a little flated at each ſide. But they 
are frequently unequal in ſize in the ſame perſon. Fabricius 
ab Aquapendente, was conſulted frequently by perſons who 
"believed they had got a diſeaſed reiticle, becauſe it was larger 

that 
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than the other one; but, upon examination, it was found 
they had no inconvenience- from it. We may conſider in 
each teſticle two extremities, two edges, and two ſides, One 
le extremity is fituated forward and a little upward, the other 

backward, and a little downward; and their edges lie up- 
a ward and downward. 


" 8". 


a. At the upper edge they have each an appendix, called epi- 
a dydimis, together with which it is involved in ſeveral cover- 


ings ; and they are both ſuſpended in the common covering, 
i called the ſcrotum. 


2 Each teſticle is a ſpermatic gland formed by a vaſt number 
of fine whitiſh tubes, folded and twiſted in different manners, 
ly and diſtributed in different faſciculi, between membranous 


c ſepta; the whole being ſurrounded by a ſtrong common co- 

| vering, named tunica albuginea, 

I Theſe ſepta are diſpoſed longitudinally, divaricating from 
each other on one ſide, and approaching on the other. They 
approach each other along one edge of the teſticle, and ter- 
minate in a long narrow whitiſh body, as in a kind of axis. 

From thence they divaricate in a regular manner, and are 
fixed by their oppoſite edges in the inner ſurface of the tu- 
nica albuginea, of which they appear to be a continuation, 
This white body may be termed the nucleus of the teſticle, 


is or by ſome has got the name of corpus Highmorianum. 
From this deſcription we ſee, that all theſe ſepta are not 
of an equal breadth ; that the interſtices between hen are in 
kh ſome meaſure triangular ; and that the extent of the ſinall 
n tubes, which lie therein, muſt be very conſiderable. They 
r bave been reckoned to amount to many yards, by taking the 
1 ſum of all their ſeveral portions; and they may be eaſily un- 
1 folded by Aa long maceration, which deſtroys the delicate ſub. 
is ftance by. which all their folds and convolutions are conncct- 
off _ £4 and tied gown. 
* Vor, W. 1 The 
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The mint vellels are ſerpentine, firm, ſolid, ina exceed. 
We ſmall ; they have been filled with quickſilver, &c. by 
ſeveral anatomiſts, and firſt by Ur Monro, Hunter, and Hal- 
ler. They are collected into above twenty bundles, divided 
by diſtinct cells or partitions, which deſcend from the tunica 
albuginea to conduct the arteries or veins. In each of: theſe 
cells there is a ſeminiterous duct to convey the tecreted hu- 
mour from the teſticle. Ihe ducts torm a net-work, adher- 
ing to the ſurface of the albuginea, and forming inoſculations 
one with another. From this net-work, in the upper part of 
the teſticle, ten or twelve ducts aſcend 3 which being con- 
torted together into tolds, form as many vaſcular cones, that 
are joined together by an intermediate cellular ſubſtance z 
and, lying incumbent one upon another, there form the 

* Epidydimis, which goes round the outer and poſterior mar- 
gin of the teſticle, to which it adheres by its thicker head, 
joined with a good deal of cellular ſubſtance : While in its 
lower, middle, and more flender part, it partly adheres, and 
is partly free; ſo as to intercept a ſort of impervious bag be- 
tween itſelf and the teſticle. The vaſcular cones, at the up- 
per part of the epidydimis, by degrees uniting, form at 
length one c uct, which compoſes the greater part of the teſ- 
ticle fee Monro de Feſtibus), and which grows larger as it 
deſcends, being largeſt at the bottom of the teſticle; from 
whence again aſcending along the poſterior face of the teſticle, 
in a contrary direction, it by degrees ſpreads open its ſpiral 
convolutions, and comes out much larger, under the name of 
was deferens. 

The epidydimis thus formed, may be cockoned a produc. 
tion of the teſticle, or a kind of teſtis acceſſorius; and it re- 
ſembles in ſome meaſure an arch ſupported by its centre or 
frame. It is more contracted at the middle than at the ex- 
tremities, by which it is cloſely united to thoſe of the teſticle, 

| Between 
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Between its extremities it does not immediately touch the 
teſticle z but is only looſely connected to it by the duplica- 
ture of a very fine and almoſt tranſparent memorane, as by a 
kind of ligament. This membrane is the continuation and 
duplicature of the tunica albuginea, or proper coat of the teſ- 
ticle z which having ſupplied the place of a n to the 
epidydimis, afterwards inveſts it. 18 

The epidydimis is flat, a little concave on the under ſide 

or that next the teſticle, irregularly convex on the upper fide 
or that turned from the teſticle ; and theſe two fides are di- 


ſtinguiſhed by two angular edges; by the innermoſt of which 


it is connected to the teſticle in the manner already ſaid, but 
the outer edge and flat fide are looſe and free. 

Beſides the ducts commonly deſcribed in the epidydimis, 
late anatomiſts have ſometimes found a duct going of from 
the epidydimis; but its termination was not well underſtood, 
It was ſuppoſed to terminate in the lymphatic 1yttem z in a few 
ſubjects Dr Monro has found ſuch a duct ariſing from one 
end of the ep:dydim's and running into the other end. 

By this deicription of the extremities and edges of the epi- 
dydimis, Winſlow demonſtrated, many years ago, a method 
to diſcover whether a teſticle, viewed extra ſitum, belongs to 
the right or left ſide. 

The ſpermatic veſſels, The ſpermatic arteries go out moſt 
commonly from the anterior part of the inferior aorta, near 
each other, and about an inch lower than the arteriae renales« 
Their origin oftentimes varies : for I have obſerved them to 
ariſe from the renal artery; and ſometimes they go out high- 


er, lower, or more laterally than is common, and each artery 


has been ſeen to ariſe from different places. Sometimes 
there are two on each ſide, one arifing 2 little below the o- 
ther; or at other times one comes from the aorta, the other 
from the renal artery on the ſame ſide; and here they N 


olf ann to the cremaſter muſcle, &c. 
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They run down obliquely in the poſterior part of the ab- 
domen within the cellular ſubſtance of the peritonacum, paſſ- 
ing inſenſibly from behind forward; and ſo parting gradual- 
ly more and more from the aorta, they croſs over the foreſide 
of the ureters, and run through the openings or rings of the 
abdominal muſcles along with the elongations or Production 
of the cellular portion of the peritonaeum. 

They are ſmall at their origin; and, in their courſe down- 
ward, they give off very conſiderable lateral ramifications to 
the membrana adipoſa, peritonaeum, and alſo to the meſen- 
| tery, here they ſeem to communicate with the meſenteric 

arteries. After producing numerous branches to theſe parts 
their ſize is not diminiſhed : ſometimes, on the contrary, it 
is much increated, owing ſeemingly to the arteries, which 
are very ong, and their coats thin, not being ſufficiently able 
to reſiit the preſlure of the blood. 

They ſometimes paſs through the areolae or meſhes of the 
{permatic veins ; and before they go out of the abdomen, 
they are divided into very fine rami, which run in a more 
or leſs winding courſe, almoſt parallel to each other. 

Afterwards they enter the cellular productions of the peri- 
tonaeum, which ſerve them for vaginae. They do not fluc- 
tuate indifferently from one fide to the other of theſe vagi- 
nae; -but are connected along their inner ſurface by thin 
membranous laminae, which are likewiſe continuations of the 
cellular ſubſtance of the peritonaeum. 

The arteries continue the ſame winding courſe within 
theſe vaginae, paſſing before the vaſa deferentia, which are 
likewiſe contained in the vaginae; and at length they termi- 
nate by ramifications in the epidydimis and teſtes, in the 
manner that ſhall be afterwards explained. 

The ſpermatic veins accompany the arteries, and have 
nearly the ſame courſe. The right vein ends commonly i in 
n the trunk of the vena cava, and ſometimes it ends in the u- 

| nion 


nion of the right renal vein with the vena cava, and ſome- 
times three veins on the right fide end ſeparately in the trunk 
of the vena cava. The left ſpermatic vein. a moſt; com- 
monly in the vena renalis ſiniſtra. 8 | 4 

After getting into the abdomen they receive a "beach 
which communicates with the vena meſeraica, and conſe- 
quently with the vena porta. A little higher, but below the 
place where they croſs over the ureters, they receive a conſi- 
derable branch, one of which communicates with 'the vena 
capſularis, the other frequently with the vena renalis; and 
in their whole courſe through the abdomen, they receive 
branches from the peritonacum, meſentery, &c. 

They differ from the ſpermatic arteries, not only in being 
larger, and having thinner coats, but alſo in being more di- 
vided and multiplied in the abdominal muſcles; and as they 
are formed of a large faſciculus of ramifications, the antients 
gave to them, and to the arteries, the name of vaſa pyramida- 
lia. | 

Theſe ramifications often communicate with each other in 
this courſe, and torm a great number of areolae, contortions, 
and convolutions, fo as to repreſent a kind of plexus, which 
is connected to the cellular vagina of each fide by very line 
laminae; and the artery which accompanies the vein crulles. 
it in ſeveral places, and runs through the areolae in diffe- 
rent directions. Theſe frequent convolutions gave riſe io the 
name of vaſa eampiniformia, formerly given to thele veilels 
and their particular adheſions to each other at fome places, 
made it be believed that there were real anaſtomoſes, between 
the artery and the vein. | 
Leal Lealis, an Italian anatomiſt, not attending to the lute⸗ 

ral ramifications of the ſpermatic arteries and veins, believed 
himſelf able to eſtabliſh and demonſtrate theſe pretended a- 
naſtomoſes. The experiments made by him on living ani- 
mals Prove nothing. His way was, to make A common liga- 
ture 
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ture on both veſſels a littie above the teſticle, and another on 


the trunk of the vein, after he had emptied it. Then preff. - 


ing the aorta to force the blood into the ſpermatic artery, 
the vein which he had before emptied was found to be Pre- 
ſently filled. 

From thence he concluded, that the mk of the blood to 
and from the teſticle being obſtructed by the inferior ligature, 
there muſt be ſome anaſtomoſes between the two ligatures, 
; through which the vein mult be ſupplied with blood. But 
it is very plain, that this effect was owing to the lateral rami- 


fications of the ſpermatic artery and vein, and not to his pre- 


tended anaſtomoſes. Theſe fine lateral ramifications were 
well known to Euſtachius, but had eſcaped Leal Lealis. 

PV afa arferentias The vaſa deferentia are two white ſolid 
flatted tubes; one lying on the right fide, the other on the 
left. From the epidydimis, ot which they are continuations, 


as has been alrc ady faid, each of them runs up in the cellular 
vagina of the jpermatic veſſols, as aigh as the openings in the 
abdominal muſcles ; the blood-veſſels lying forward, and the 


vas deferens behind them. 


This faſciculus thus formed, by the blood-veſlels, vas defe- 


rens, and their common covering, is termed the ſpermalic 


rope, The covering is ſmoother on the outer than on the in- 


ner fide; and for that reaſon it has been conſidered as a 
vagina ; the internal ſubſtance of which is moſtly cellular, and 
connects all the veſſels together, while the external forms a 
coverihg to inveſt them. | 


'The vas deferens having reached the membranous lamina 
of the peritonaeum, where that lamina runs over the orifice 
of the vagina, ſeparates from the blood - veſſels, and runs back- 


ward, | in form of an arch, in the cellular ſubſtance of the pe- 
ritonaeum, as far as the neareſt fide of the bladder. 
It paſſes afterwards behind the body of the bladder, to 


which it adheres "_ cloſely, as alſo to the lamina of the | 
peri- 
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peritonaeum which covers it, and then continues its arched 
courſe towards the neck of the bladder, where both vaſa de- 
ferentia meet, and their arches terminate. 

In this courſe, the vas deferens paſſes behind and croſſes 
the neighbouring umbilical artery; croſſes the extremity of 
the ureter of the ſame fide, in its paflage between that extre- 
mity and the bladder; and having got behind the bladder, it 
mects the vas deferens of the other ſide between the inſer- 
tions of the ureters, and they run down together to the neck 
of the bladder. 

This canal, which at the origin of the epidydimis is large 
and plaited, becomes immediately afterwards ſmaller and 
ſnoother, and continues in that form till it gets behind the 
bladder, where it begins again to be larger, and more une- 
ven. | | 
It ariſes from the angular portion or poſterior extremity of 
the cp idydimis; and from thence runs forwards in a very ob- 
liqac couTe, on the poſterior half of the evidydimis, where 
it itte incurvated as it joins the back-ſide of the ſperma- 
tic veſiets - 

The textnre of the ſmooth portion cf this canal is very ſo- 
lid, and in 2 manner cartilaginous, eſpecially near the furface 
of its cavity; which, though very narrow, is ſtill kept open 
by means of the ſolidity and thicknels of its ſides. 

The cavity of the vas deferens is cylindrical, though the 
whole tube is flat, and its external circumference oval, as may 
be ſeen by cutting it tranſverſely ; ana the cavity enlarges as 
it paſſes behind the bladder. The termination of theſe ca- 
nals muſt be referred to the hiſtory of the urethra. 


Veficalne ſeminales, The veſiculae ſcminales are ſoft whi- | 


tiſh knotted bodies, about three or four fingers breadth in 
length, one in breadth, and about three times as broad ag 
thick, ſituated obliquely between the rectum and lower part 


of the bladder, in ſuch a manner, as that their ſuperior ex- 
| tremities 
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' tremities are at a diſtance from each other, and te lower 
' extremities are contiguous. 

They are irregularly round on the upper part, and their 
- breadth decreaſes gradually from thence. By the union of 
their lower extremities they form a kind of fork, the branch- 
es of which are broad, and bent like rams horns. Theſe ex- 
tremities are very narrow, and form a ſmall neck, which 
runs behind the bladder toward its orifice, and continues its 
courſe in the groove of the proſtrates, through the ſubſtance 
of the contiguous portion of the | urethra, tili its extremities 
Pierce the caruncula in the manner already aid. | 

The inner ſubſtance of the veliculae is plaited, and in a 
manner diſtinguiſhed into ſeveral capſulae by contorted folds, 
Their external ſurface,is covered by a fine membrane, which 
ferves for a border and fraenum to the folds, and is a true 
continuation of the cellular ſubſtance of the peritonaeum. 
The veſiculae may eaſily be unfolded, and all their contor- 
tions ſtraightened; and by this means they become much 
longer than in their natural ſtate. | | 
Their inner ſurface is villous and glandular, and ſomething 
ſimilar to the inner ſurface of the zall-bladder, or like the 
cells of a honeycomb. This furniſhes a particuiar fluid, 
which exalts, refines, and perfects the ſemen, that the veſicu- 
| Jae receive from the vaſa deferentia, and of which they are 
the reſervatories for a certain time. 

The paſſage of the vaſa deferentia into the veſiculae i 1s very 


” the, - We have already obſerved that theſe canals are 


incurvated behind the bladder, and that their contracted ex- 
tremities unite at that place. They unite in an angle, and 
run between the contiguous extremities of the veſiculae; and 
this union is ſo cloſe, that the adhering portion ſeems to form 
only one middle ſeptum, between two ſmall tubes; each of 
which is formed, partly by the extremity of one vas defe- 


rens, and partly by that of the n veſicula. 
This 
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This lateral union of the extremities of the vas deferens, 
and veſicula ſeminalis on each fide, forms likewiſe a kind of 
ſhort ſeptum, which terminates in a creſcent, like a imall 
ſemilunar valve; and the extremity of the vas deferths is 
narrower than that of the veſicula. By this mechaniſm, the 
fluid contained in each vas deferens has liberty to enter the 
contiguous veſicula; but that contained in the veſicula can- 
not return into the other ill.. ; 

If we blow into one of the vaſa deferentia, after having 
compreſſed the urethra, the air inflates the contiguous veſi- 
cula ſeminalis, and the bladder of urine, without paſſing in- 
to the veſicula or canal of the other fide, _ we blow 


with too great violence. 
Afterwards the two ſmall Wee formed each by the ex- 


tremities of the vas deferens and veſicula, run in between 
the baſis of the proſtates and canal of the urethra; and per- 
forating the ſides of that canal obliquely, they terminate in 


the caruncula in the manner already ſaid. That of the right 


has no communication with that of the leſt. 

The veſicula ſeminales receive their blood. veſſels from 
thoſe which ſupply the rectum and bladder. They have 
lymphatic veſſels which carry off the thinneſt part of = ſes 


men into the circulating ſyſtem; 


Proftatae. The firſt portion of the rere or that which 
is not covered by the cavernous ſubſtance, and which, from 
the bladder to the bulb, is only a membranous canal, is ſuſ- 
tained by a large ſolid whitiſh maſs, of the figure of a cheſs 


nut, and fituated between the bladder and the bulb of the 


urethra; its baſis being toward the bladder, the apex or 
point toward the urethra, and the fides lying upward. and 


This body is termed the prolates, from a Greek word that 
expreſſes its ſituation before the veſiculae ſeminales, and im- 
plies a plurality, becauſe it appears to be divided into two 

You I. We ade 3 lateral 
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lateral 1 ar. a "Hallows groove, mhick runs . its up- 
per fide from the baſis to the apex. The firſt portion of the | 
urethra lies in this groove, adhereing very cloſely to the 
proſtates, which ſurround it for about half an inch in length ; > 
but there is only a very fmall part of the . upon the 
forefide of this paſſage. 

The body of the proſtates lies on the 1 — 21 
and the apex is under the internal labium of the cartilagi- 

nous arch of the oſſa pubis. The inner ſubſtance is ſpongy, 
but very compact; and in each lobe there are ſeveral follicu- 
li, which open into the firſt portion of the urethra, toward 
the bottom of the groove, as we ſhall ſee hereafter. The 
ſmall portion of the urethra, between the apex of the pro- 
ſtates and the bulb, perforates a ligamentary ſubſtance, which 
is ſituated: at the under and back part of the ſymphyſis pubis. 
This portion is very ſhort, its length being no more than 
what is ſufficient to paſs through the hole in the ligament; 
the poſterior {ide of which conſequently touches the apexof the 
1 proſtates, and its foreſide the bulb of the urethra. This 
portion might be called the nect of the urethra, and that 
which lies between the body of the bladder and the proſtates 
5 be called the neck of the bladder. 

Glan. The ſpongy ſubſtance of the urethra having reach- 
ed the extremity of the corpora. cavernoſa, forms a large 
head called the glant, which crowns the three ſpongy pillars ; 
with this difference, however, that it is a continuation of the 
ſpongy. fubſtance of the urethra, and only adheres to the 
extremity of the corpora cavernoſa, without any direct com- 


munication. | | 
It is for this reaſon, that if we blow into the FELL ſubs 


1 of the urethra, the glans i is preſently inflated, and no 
air paſles into the corpora cavernoſa; ; but when we blow in- 
to one of theſe bodies, the air paſſes immediately into the 


” other, the urethra and glans remaining as they were. 


K 
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The figure of the glans is that of a rounded cone, a lit- 
ae flattened at the lower part, and with” an oblique promi- 
nent baſis, the circumference of which is fate ae 
than that of the corpora cavernoſa. 

The ſpongy fubſtance of the glans is thick and — 
next the corpora cavernoſa; but next the urethra it- is per- 
forated by a continuation of that canal, and is there no thick- 
er than the urethra before the formation of the glans. 

Therefore the canal of the urethra does not lie in the 
middle of the glans, but continues its direct courſe through 
the lower flat ſide of it, all the way to the extremity, where 
it terminates by an oblong orifice. 

All the convex ſurface of the glans is covered by a fine 
villous ſubſtance, and that again by a fine membrane, reſem- 
bling the red part of the lips. The circumference of the 
baſis of the glans has a double row of "ſmall papillae, which 
may be reckoned ſebaceous glands, from which a thick mat- 
ter is diſcharged. 

Caruncula, We have ſeveral things to ts notice of in 
the cavity of the urethra. At the bottom of the cavity of 
the firſt portion, or that which lies within the proſtates, there 
is a ſmall oblong oval eminence, large on the back part, 
and terminating forward in a point, called caruncula, or ve- 
r1u-montanum. The large portion of it is commonly perfo- 
rated by two holes, ſometimes only by one, and very teldom 


by three; and theſe are the excretory orifices of the veſicu. 


lae ſeminales; of which hereafter. Each orifice has a ſmall 


thin membranous border, which may ſerve for valves to the 


excretory ducts of the veſiculae. 

On each fide of the large portion of the caruncula, there 
are five or {ix holes ranked in form of a creſcent round its 
lateral parts, which are the orifices of the excretory ducts of 
the proſtates that come from the folliculi already mentioned, 

| and 
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and run in an i oblique courſe to the orifices in a kind of 
membranous duplicature. | oxi! 
Cerpora cavernoſa. The corpora cavernoſa are two lis ga- 
mentary and very limber tubes, united laterally to each other 
through the greateſt part of their length, and ſolid at their 
two extremities, two of which are connected together, and 
rounded like the end of a finger; the other two divaricate, 
like the branches of the Greek r; and diminiſhing gradually 
in ſize after the divarication, terminate in an oblique point. 
Theſe divaricated and pointed extremities may be called the 
roots, and the round extremities the heads. | 
Theſe two bodies are almoſt cylindrical, being round, 3 
of an equal diameter from the roots to the heads, where 


they are in ſome meaſure conical. The ligamentary ſub- 
ſtance of their ſides is elaſtic, and compoſed of fine cloſe fi- 


bres, which are | partly anos and partly more or leſs 


_ oblique. 
The cavity of theſe I camentary tubes 1s entirely filled by 


ſtrong cellular or cavernous ſubſtance, which does not ſeem 


to be a continuation of the ſubſtance of the ſides. Theſe 


cells communicate with each other, and are always more or 
leſs full of blood, reſembling very much the cellular {ub- 
ſtance of the ſpleen, only with this difference, that the ſides 
of the cells are- thicker in theſe cavernous bodies, and with- 


out any additional ſubſtance. 
Ey the union of the two corpora cavernoſa, two external 


grooves are formed; one on the upper fide, the other on the 
lower The lower groove is ſomething broader than the up- 


per; and it is filled through its whole length by a third tube, 


narrower than the corpora cavernoſa, called the urethra ; 
which ſhall be preſently deſcribed. : 

The roots of the corpora cavernoſa are fixed, Ss to 1 
edge of the ſmall ramus of the iſchium and os pubis. They 


meet at the iy mphyts of the oſſa pubis, where each of them 
| becomes 
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becomes a cylindrical tube, and unites 305 the other in the 


manner already faid, 
The heads or rounded extremities join the baſis of a alttinct 


body, called the g/ans, which is an expanſion of the urethra, - 


and cloſely united to it in the manner that ſhall be v cxplained, 
hereafter. | 

By the union of the corpora eat from their roots to 
their round extremities or heads, a particular ſeptum is form- 
ed by the tranſverſe fibres of both. Between the fibres of 
this ſeptum ſeveral ſmall void ſpaces are left, by which the 
corpora cavernoſa communicate with each other; and there- 
fore, by blowing into one of them, we preſently inflate the o- 
ther. Toward the rounded extremities the ſeptum diminiſhes 
every way. 

Urethra. The urethra is the third ſpongy tube which 
compoſes the penis; and it adheres to the corpora cavernoſa, 
through the whole length of the inferior groove formed by 
their union, It differs from the other two, both as it is nar- 
rower, and as it forms a true hollow canal. Its ſubſtance is 
ſpongy or cavernous, except a ſmall portion next the bladder 
and its inner and outer ſurfaces are membranous. It extends 
from the neck of the bladder to the extremity of the penis. 


It is at firſt no more than a membranous canal continued 


from the anterior opening of the bladder, fat the place called 
the neck of the bladder, which 1s a name that would be more 
proper for this portion of the urethra. It deſcends from its 
origin to the under end of the ſymphyſis pubis; then it a- 
ſcends before the ſymphyſis to the root of the penis; and at 
laft redeſcends to the point of the glans, 


— 


About a finger's breadth from this part, it joins a cavernous / 


ſubſtance like that of the two other tubes, only ſmaller, 
which ſurrounds it through the whole extent of the inferior 
e of the corpora cavernoſa. 


Hut 
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But before this ſpongy ſubſtance begins to ſurround the 
urethra, it forms a diſtinct oblong body, like a pear, which 
is connected only to the lower convex fide of the canal; and 
afterwards being ſplit on each ſide, inveſts it quite round. 
Tt his body is called the 5b of the urethra, being larger than ; 
any other part of that canal, and divided interiorly by a very 
fine membranous ſeptum into two lateral parts; and there. 
fore, when it is inffated, It appears to be double, or with two 
heads, 
| Lacuna of the urethra. The inſide of the canal of the ure. 
thra is lined by a fine membrane, full of capillary blood-veſ- 
ſels; and its ſurface is perforated by a great number of ob. 
Jong holes, or ſmall lacunae of different ſizes, the largeſt ly- 
ing near the glans. 
Theſe lacunae or orifices of the excretory ducts of the ſame 
n number of ſmall glands, are diſperſed through the ſubſtance 
of the urethra: which ducts run for ſome way in the ſpongy 
ſubſtance along the convex ſide of the internal membrane of 
the urethra, and open obliquely from behind forward into 
the great canal. The edges of the lacunae are ſemilunar, ne 
like a creſcent, becauſe of the obliquity of their opening, - 
Anti-preflatae. A little way before the veru-montanum, 
without the urethra, we meet with two lacunae more conſi- 
derable than the reſt, and their ducts are very long. Theſe 
lacunae and ducts lead to two glandular bodies, ſituated, one 
on each ſide, between the poſterior and lateral parts of the 
muſculi acceleratores urinae, and the bulb of the urethra. 
Each of them 1s about the ſize of a garden pea; but they are 
oblong and flat, and covered entirely by the accelerator 
muſcles. They are known by the name of proftatae inferiares ; 
[ : but if their ſituation be carefully examined, they will be found 
_ to be higher than the true proſtatae, They are likewiſe term- 
ed glandulae mucgſae of Cowper, who has given a deſcription 
er them (/ee Phil, Tranſ. 1699); but they were firſt deſerib- 
: ed 
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ed by Mery in 1684. They ſeem to be wanting in ſome 
ſubjects; for certain anatomiſts of accuracy have ſearched for 
them without finding them. A third gland of this kind is 

deſcribed by Cowper as being ſeated a little more anteriorly z 
but this alſo, Heiſter obſerves, is _— in bodies diſſected 
by our beſt anatomiſts. 

Oriſice of the urethra, The cavity of the urethra reſembles 
nearly that of a ſmall writing pen. It is not every where 
round, and towards the glans becomes broader and flatter on 
each ſide, eſpecially in the glans itſelf, where there is a kind 
of oval or navicular foſſula. 

This canal terminates at the extremity of the glans by a 
narrow oblong orifice or fiſſure, which is much leſs than the 
reſt of the cavity. The commiſſures of this ſmall fiſſure are 
turned, one toward the convex, the other toward the flat fide 
of the glans ; and the labia of the fiſſure are its lateral | parts; 
and it ſeems to be ſurrounded by fleſhy fibres. 

The common integuments. 'The integuments which cover all 
theſe parts are three or four in number. The firſt is the ſkin 
with the cuticula; the ſecond is the common cellular mem- 
brane, which in this place ſeldom contains any fat; the third 
is termed nervous; and the fourth is a particular cellular 
membrane, which is not always to be found. 

Praeputium. The firſt of theſe integuments, the ſkin, is a 
continuation of that of the pubes and ſcrotum ; and it ad- 
| heres to the ſecond all the way to the baſis of the glans, 
where that ſecond integument ends. The reſt of the cuta- 
neous integument covers the glans without adheſion, and ter- 
minates by an opening. This portion is named proeputium ; 
and along the whole lower or back fide of the whole integu- 
ment in general, and of the praeputium in particular, there 
runs a fine ſuture, which is a continuation of the raphe of 
the Prion 0 ſerotum. 


The 


Us 


* 


The inner ** of the praeputium is lined. with a PE 
E from the opening all the way behind the baſis of 
he glans, and the ſame membrane is folded from behind, 

forward, round the glans, forming the proper integument 

of it, and covering very cloſely its whole villous ſurface, as 
far as the orifice of the urethra, where it joins the mem- 
brane which lines the inſide of that canal. | 

6 This proper membrane of the glans, and internal mem- 

brane of the praeputium, form conjointly along the flat part 

of the glans, from its baſis to the orifice of the urethra, a 

membranous duplicature, which, like a ſeptum or mediaſti- 

num, [divides this part into two lateral portions, and limits 
the motions of the praeputium; for which reaſon it is called 

Fraenum praeputiz. 8 | | 

The ſurface of the nas membrane of the praeputium 
diſcharges a fluid which prevents it from adhering to the 
glans, and perhaps ſerves likewiſe to dilute that which is col- 


lected at the baſis of the glans, from the . ſebaceae, 
already mentioned. 
The ſecond common integument of theſe parts is nearly 
the ſame with what is every where found under the ſkin, ex- 
cept that it is not filled with fat, and that it is more fibrous 
than cellular, and a little looſe. It accompanies the ſkin to 
the baſis of the glans, as has been already obſerved. 
Ligamentum ſu uſpenſorium, The third common integument, 


_ improperly called tunica nervo/a, is of a firm, elaſtic, ligamen- 
tary ſubſtance, and its fibres are ſometimes of a yellowiſh co- 


jour. It inveſts the corpora cavernoſa and urethra from the 
glans to the ſymphyſis of the offa pubis; and, at ſome diſtance 
from theſe bones, it forms on the ſuperior groove of the cor- 
pora cavernoſa a cloſe duplicature; and by this duplicature, a 
flat broad ligament which runs directly upward, and is inſert- 
ed in the forementioned ſymphyſis, as far as the tendinous 
N baſis of the muſculi pyramidales of the abdomen, | 
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This ligament has hw called ligamentum 4 becauſe 
it yields and recovers itſelf; and ſaſpenſorium, becauſe it ſu- 
ſpends theſe parts, by means of its miertion in the fſymphyſis. 
It ſends oft a detachment or ala toward each ſide, one cage 


of which is fixed between the muſculus triceps and che corpus 


cavernoſum, and forms the ligan.entary expanſion in which 
the dartos is inferted, as has been already ſaid. It feeaus iike- 
wiſe to ſend down another elongation n to the peri- 
naeum and anus. | 

The fourth integument of theſe parts is the tunica cel:uloſa 
of Mr Ruyſch, which immediately ſurrounds the corpora ca- 
vernoſa and urethra, lying between thele and the third inte- 
gument, trom which it ſcems to be diſtinguithed ouly by the 
clotencis and finenets of its texture; and it is ſometimes 
hardly perceivable. 

The muſcles, Several muſcles are inſerted in the parts 
which we have juſt deicribed. Ihey are tix in number; two 


for the corpora cavernoſa, two tor the urethra, and two com- 


mon muſcles, called 7ranfver fates. (See Vol, J.). 
Hlood wwjels, Ihe arterics of theie parts come chiefly from 


the ihacae internae or hypogaitricae, and the reſt from 


the iliacae externae or crurales. Ihe principal arteries are 


termed pudit ae, of which one is external, the other internal. 

The pudica externa ſends a branch to each fide, which ha- 
ving paſſed out of the pelvis by the fide of the os ſacrum, 
runs on the infide of the tuberculum iſchii, to the roots of 
the corpora cavernoſa, along the inſide of the mutculi iſchio- 
cavernoſi or erectores. It ſends ramifications to the bulbous, 
head of the urethra, and to the corpora cavernoſa; and, to- 
gether with the olutacae, with which it communicates in its 
paſſage, it lkewile ſupplies the ſcrotum. 

The pudica interna having furniſhed the inteſtinum rec- 
tum, bladder, veſicelae ſeminales, and proſtates, communi- 
eates with the hazmorrhoidales, paſtes under the arch of the 

Fer: hb. © | {44 offa 
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oſſa pubis, and partly enters the corpora cavernoſa, and partly 
runs along their upper ſide, ſending off ſmall lateral branches, 
which ſurround theſe bodies, like irregular half arches, and 
penetrate then by numerous ramifications. 

| The crural arteries fend each likewiſe a branch, which, 
running behind the contiguous crural vein, is diſtributed to 
the integuments of the penis, by the name of pudica externa, 
and communicates, by lateral ramifications, with thoſe of the 
pudica interna Iheſe communications are not only between 
the internal and external pudicae of the ſame ſide, but alſo 
between thoſc of both ſides, which reciprocally communicate 
with each other. 

Ihe dittribution of the yeins follows nearly that of the ar- 
teries; but they have more ramifications and communica— 
tions, as in other places. The principal vein is that which 
runs along the whole tuperior groove formed by the union of 
the corpora cavernoſa. It paſſes directly under the ſymphyſis 
of the offa pubis. between the two arteries. It is very large, 
often double, and very ſeldom triple, but the trunks do not 
ſeparate while in the groove; and it has a great number of 
Valves. 

This great middle vein opens into the branches of both 
hypog⸗ ſtric veins. The lymphatic veſſels of the penis appear 
to go chiefly into the plexus in the groin, on the two inner 
ſides of the pelvis, about the middle of the arch of the ofla 
pubis. At this place we oblerve a venal plexus, which co- 
vers the upper convex fide of the firſt portion of the Notary, 
before it is ſurrqunded by the ſpongy ſubſtance. 

The ſpermatic veſſels, of which we have already deicribed 
the origin and courle all the way to where they go out of the 
abdomen, having reached on each fide near the teſticle, are 
divided into two principal faſciculi, one of which is larger 4 
than the other, The largeſt is the anterior, and i is diſtributed 
4 through the teſticle, by a prodigious | number of very ſine Cay 


EY  pillary 


- 


pillary tamificstlom, which accompany all the convolutions 


and folds of the ſmall canals. 


The other faſciculus is poſterior, and is diſtributed to 4 


epidydimis in the ſame manner, 

The ſpermatic artery is accompanied by a ramus of the e- 
pigaſtric artery, which runs down on the ſide of it as far as 
the teſticle, where they communicate reciprocally with each 
other. There is ſometimes a ſinall ramus of the hypogaſtric 
artery, which accompanies the vas deferens to the epidydimis, 
and there communicates with the arteria ſpermatica. 1 he 
teſticle has likewiſe numerous lymphatic veſſels, which run in 
the ſpermatic cord, and j Join yo lymphatics of the pelvis and 
loins. 

| Nerves. The nerves of theſe organs come from the lumbas 
res and ſacri; and they communicate with the ſympatheticus 
maximus, and plexus meſenterici. Near the arch of the 05 
pubis, they form together, on each fide, a particular rope, 


which paſſes under that arch along the upper fide of the 


neighbouring corpus cavernoſum, near the artery already 
mentioned. 


In their paſſage over the corpora cavernoſa, they icnd off 


a great many rami, which ſurround theſe bodies on all ſides, 
between the ſkin and the ligamentary integument being ſo 
diſpoſed, as that the arterics lie between the: mand the middle 
vein. They nwſt be examined ſoon after the ſkin has 
been raiſed, becauſe, when the ramifications are dried by the 
air, they diſappear. | PD. 

The nerves of the teſticles are very ſmall, They are form- 
ed by the renal and meſentcric plexus. ; The nerves of the 
Joins ſend ſmall brinches likewiſe along with theſe. They 
run along the ſpermatic cord; but it is exccedingly difficult 
to trace them into the teſticle. 

There is likewiſe one nerve on each fide ; which being 
produced from the union of the ſecond, id, ul urth 
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pairs of the nervi ſacri, eſpecially from the third, goes out of 
the abdomen above the ligamentum iſchio-facrum, paſſes by 
the inſide of the tuberolity and ſmall branch of the os iſchi- 
um, and is diſtributed to the corpora cavernoſa, to the muſ- 
cles belonging to them, and to the neighbouring parts. 


* 


9 4. Secretion of the Semen. 


Taz WT. Petonzing to the parts of generation conſtant- 


ly ariſe near the kidneys, al moſt i in all kinds of animals; ; by 
which nature ſeems to have intended a double uſefulneſs in 


one organ, W which might be able to diſcharge the urine and 
ſemen. The fituation of the parts of generation at the lower 


part of the trunk, and between the thighs, conduces much to 
cleanlineſs and to facilitate ; parturition, 

The ſemen maſculinum i is firſt formed in the teſticle ; then 
| repoſited i in the ſeniinal veſicles ; ; afterwards ejected from the 


penis into the uterus, where it renders the female ovum pro- 


lific: and therefore this muſt be the order of our inquiry in- 
to theſe particulars. Rs 

The teſticle is defended by various integuments, and is 
compoſed of various kinds of veſſels and of nerves, as have 
been already deſeribed. 

The blood, brouglit by a very flow motion through the 
ſpermatic artery to the interior ſubſtance of the teſticle, is 
there diſtributed and conveyed into the ſeminiferous veſſels ; 
but we are ignorant of the manner by which the arteries 
communicate with theſe canals, the bundles of which form 


the whole ſubſtance of the teſticle. Thele ſeminiferous ve 


ſels are exceedingly Fall, ſerpentine, firm, ſolid, and have a 
very {ſmall capacity in proportion to their membranes. They 


are collected together, as has been deſcribed above, and ter- | 


minate in the vaſa deferentia. 


The 
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Ihe femen is conveyed by the vafa deferentia into the ve- 
ſiculae ſeminales, being propelled forward by the motion of 
the ſucceeding juices in the teſticle; and perhaps, in ſome 
meaſure, though ſlowiy, by the contraction of the cremaſter. 
This ſuppoſition is confirmed by the numerous ſpires and 
convolutions formed by the epidydimis, obſtructing almoſt 
every kind of injection; and, dy the length of time that is 
required to fill the leminal veſicles again, after they have 
been once exhauſted. 

The cylindric vas deferens, conſiſting of a very thick ſpon- 
99 ſubſtance, included between two firm membranes, aſcends 
in company with the cord of the {permatic veſſels, and to- 
gether with them paſſes through the ring of the abdomen : 
Thence it deſcends into the pelvis, and applying itlelf to the 
bladder between the ureters, it ſoon after meets the ſubjacent 
receptacles, called the right and left veſiculae ſeminales. Here 
it goes along the inner tide of the vehicle, as far as the pro- 
ſtate gland; and, dilating in its paſſage, forms a ſerpen- 
tine flexure, that begins to put on a cellular appearance. 
But very near the proſtate, being continued trom theſe 
cellular bendings, with a conical duct cominy out trom 
the veficle, it unites in a very acute angle, wiuch at the 
fame time forms a conical duct; which deing continued 
with the vas deferens, and ſinking through che proſtate 
gland, is there wrinkled into a large fold, and going off out- 
ward at right angles from its con panion on the other fide, 
and afterwards ſtraightened, it opens into the urethra, through 
a little hollow protuberance, which has a long tail or deſcent, 
and is laterally perforated with two very ſmall openings, one 
on each ſide. By injecting liquor into the vas deferens of 
a dead ſubject, we perceive that it flows both into the *ure- 
thra and into the ſeminal veſicle, but more readily into the 
former: But in a living perſon the ſemen never flows out 
but in the act of venery, and conſequently the vas defe- 

rens 
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rens conveys all its ſemen, without further delay, in a re- 
trograde angle, to the /eminal vgſiclen. | 

'The liquor brought from the teſticles by the vaſa Getcren⸗ 
tia, is yellowiſh, thin, and watery; but in the veſicula ſe- 
minales it becomes ſomewhat thicker and higher coloured. 
It is white in man when it has been mixed with the liquor of 


the proſtate. It has a peculiar ſmell in each claſs of animals; 
and it is the heavieſt humour in the human body. In water 


a part ſeparates into a kind of cuticle, like a cobweb, that 
ſwims in the liquid; the greater part, which is ſeemingly of 
a pulpy nature, falls to the bottom. In the ſemen which is 
long retained by chaſte people, ſhining globules mixed with 
the white liquor are eaſily to be ſeen. It has a very great 
quantity of mucus, 

Without the conveyance of this into the womb, according 
to the opinion of Haller, no claſs of animals, of which therc 
are two ſexes, can be fecundated ſo as to propagate their 
ſpecies; but Spallanzani has clearly proved, that in certain 
kinds of the animals commonly called oviparous (excepting 
birds) fecundation takes place without the body of the fe- 
male. The microſcope ſhews, that in man, as well as in all 
other male animals, the ſeminal liquor is full of living ani- 
malcula, reſembling eels, only with a thicker head; and 
that theſe are always preſent in healthy ſemen after puberty; 
but, before that time, and in thoſe who are ſterile from a 
gonorrhoea, they are abſent. That they are animalcula, ap- 
pears * from their various apparent motions and geſ⸗- 
tures. ; : 

It has been much doubted what could be the uſe of theſe 
animalcula ; and in another place we ſhall confider the diſ- 
pute concerning the opinion, that they are as it were the firſt 
appearance of the future animal. Haller conſiders the na- 
ture of the ſeminal animalcula as the Tame with that of the 


ecls 3 in under or paſte. 
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That the ſemen is produced from the lymph of the blood, 
and that the chyle is added to the lymph, will appear pro- 
bable from the ſudden alacrity to venery that happens after 
eating, and which is leſſened by faſting. It is compounded 
of the liquor of the teſticles and ſeminal veſſels, the former 
indeed being more evident in ſome animals, and the coagu- 


lable milk of the proſtate gland. That liquor, however, on- 
ly fecundates, which is generated in the teſticles, as we ſee | 


in eunuchs, who, though they have the ſeminal veſſels and 
proſtat e, are yet barren. | | 

The ſeminal fluid is retained in the veſicles as long as a 
man neither exerciſes venery, nor ſports in imaginary dreams. 
It is always a ſtimulus to the animal appetite of venery, as 
long as it is there preſent in any quantity. Beſides this, there 
is a conliderable ſtrong, volatile, and odorous part of the ſe- 
men reabſorbed into the blood, where it produces won- 
derful changes as ſoon as it begins to be formed; ſuch as the 


protruſion of the beard, the covering of the pubes, a change 


of the voice and paſſions, horns in cattle, &c. ; for theſe 
changes in the animal are not the conſequences of age, but of 
the ſeminal fluid, and are always abſent in eunuchs. The 
growth and ſtrength of caſtrated animals are conſtantly di- 


miniſhed ; and, in like manner, the fierceneſs of their temper, 


and the ſtrong ſmell of their whole body, are remorkably 
weakened. And, from the example of ſome animals, and e- 
ven of mankind, it appears that the irritation of this fluid 
has occaſioned death, by exciting convulſions, A retention 
of the ſemen may follow from a narrowneſs of the excretory 
duct, a ſcirrhoſity of the proſtate, and other cauſes not ſuffi- 
ciently known. 

The quantity of ſemen expelled at one time from the bu- 


man veſicles is but ſmall, more eſpecially in a man who has 


not long abſtained from venery; and it is natural to think 


chat the * can be but flowly produced from ſo ſmall an 


artery. 
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artery. Its generation is accelerated by love, by the preſence 
of the beloved woman; ſo that it diſtends its veſſels with 2 
ſenſe. of pain. Nature herſelf, therefore, enjoins venery, 
both for preſerving the human race, and the health of e- 


very individual. That it comes from the teſticle, is ſhewn 


by diſeaſes; in which the vas deferens being obftruttcd, a 


| ſwelling of the teſticle has enſued, 'The velicles arc. never 


_ emptied, except by venereal actions and uppcrites. 


In order that the ſemen, which is only n @ final quantity, 


| ſhould be projected with a conſiderable torce, it is previouſly 
mixed with another fluid from the profſt ite. - This gland pre- 


pares a thick, white, ſoft, cream like liquor, in a large quantity, 
which is poured out at the ſame time, and from e tame 


cauſes, with the temen itſelf, into a little channel at each fide 


of the openings of the ſeminal veſicles, where, mixing with 


the ſeminal fluid, it imparts rhe white colour and ner 
which the lemen poſſeſſes. 


It was neceſſary for the canal of the urethra to be frm 


; and capable of a dircct figure, that it might be abt throw 


the ſcmen with ſone itreng h into the diſtant womb; and 


therefore a threctold cavernous body ſurrounds it. 


Into the cavernous body of the urcthra, the blood is pour- 


ed om trom the arteries, which come from deep branches 
ſent off from the external haemorrhoidals; the truth of 
which is demonſtrated by the injection of any kind of fuid, | 
which, being urged through the arteries, eaſily flows i into thoſe 

cellular ſpaces ſurrounding the urethra, Theſe cells are not na- 


.turally turgid with blood, becauſe there are veins open and nu- 


merous enough in proportion to receive and return what: is 


. Poured in by the arteries; but if the return is impeded: by 
. compreſſing thoſe veins, the blood is then retained within the 
cellular ſpaces, while the arteries continue to carry it more 
| ſwiftly and ſtrongly than the veins return it. Thus the ſtagnant 
| dee 
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blood diftends the bulb of the urethra, together with its ca- 
vernous body, and the glans itſelf. This diſtention is gene- 
rally performed at the ſame time, when the other caver adus 
bodies of the penis, with which this of the utethra has no 
communication, are IiKewife ripidly diſtended. 

Theſe cavernous bodies of the penis, having their ſpongy 
fabric diſtended in coition by the blood retained by the veir.s, 
and ſtill propelled by the arteries, become rigidly turgid, and 
ſuſtain the otherwiſe flaccid or but weakly filled urethra, in 
ſuch a manner that it nay be able to conduct the ſemen into 
the diſtant womb, All this is demonſtrated from the 'diff-ce 
tion of brute animals in the act of venery, from an artificial 
erection, and from the injection of liquid matters into the 
veſſels of the penis. The caufes of this erection are love; 


the detire of pleaſure; the friction of the glans; vari- 


ous irritations of the bladder, tetticles, ſeminal vefizls, and 
urethra, from the urine, from abundance of good feed, 
from the venercal poiion, from cantharides, whipping the 
parts, and, laſtly, from convullion of the nerves, The proxi- 
mate cauſe of this diſtention re:aains ill to be explained. 

In order to diitend the penis, there muſt be ether a com- 
prefſure of the vein, bringing back the blood from the ca- 
vernous bodies of the penis or urethra; or at leaſt it is ne- 
ceſſary that there ſhould be a conſtr.Ction'ot the leffer veins 
that every where open within the cavernous bodies, to hinder 


them from abſorbing and returning the blood from the ar- 


teries. The firſt, however, may be effected by the levator, 


drawing up the proſtate and bladder : but it is very probable, 
that, as we ſee in the nipples of the breaſts, in the looſe pendu- 
lous gills of the turkey- cock, and in the bluthing or red- 
neſs of the face from paſſions of the mind, erection may be 
produced without the immediate interpoſition of any pecu- 
liar muſcle. This ſuppoſition is confirmed by brute animals, 
which all couple without the uſe of any erector muſcle; by 
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the erections which take place in animals totally different 
from man, and eſpecially thoſe which take place in birds very 
quickly; and by the inactivity of the erector muſcles them- 
ſelves in the libidinous erection of the penis, and from their 
unfitneſs for compreſſing the veins. It is alſo probable, that 
an erection may be produced by the numerous ramifications 
of the nerves exciting a convulſive conſtriction of the veins; 
while, at the ſame time, the arteries, by an increaſed velocity 
of the blood, bring more blood to the parts than the veins 
can carry off. The cauſe of this convulſion is perhaps inhe- 
rent in theſe nervous ſphincters themſelves, and depends ei- 


ther on a mechanical irritation of the nervous fibres, or on 


the force of the imagination. | 

A long continued and violent erection is at laſt accompa- 
e an expulſion of the ſemen; and this requires much 
greater force than is requiſite for the erection only. For the 


ſemen is expelled when the irritation of the nerves is arri- 


ved at its greateſt height: and in natural venery, when, at 
length, the cellular ſpaces of the urechra and ifs continuous 
glans, whick are at laſt filled, become ſo far diſtended with a 
large quantity of warm blocd, that the nervous papillae, 
ſtretched out in the latter, become violently affected from the 
irritating or plealing c cauſe. The ſeminal veſicles are emptied 
by the levator muſcles of the anus, which preſs them againſt 


the reſiſting bladder with a convulſive motion, excited either 


by a voluptuous imagination, or by the exquiſite ſenſibility of 
the nerves of the glans, principally in its lower part, which i is 
in the neighbourhood of the frenum. Hence the ſemen j is 


never diſcharged with any of the urine, in an healthy man; 


becauſe the expulſion of it requires the bladder to be cloſed 
or drawn up firmly together; for, while lax, it affords little 
or no reſiſtance to the ſeminal veſicles. The tranſverſe 
muſcles | ſeem to dilate the canal of the urethra for the recep» 


tion & the ſemen expreſſed from the veſicles, | 
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' Soon afterwards the powers conſtringing the urethra are, 
from the irritation of the very ſenſible fabric of that canal, 
put into action To this conſtriction conduces principally. 
the accelerator, which makes a powerful concuſſion of the 
bulb and adjacent part of the urethra, ſo as to propel its con- 
tents more ſwiftly. But that this may act firmly, the ſphinc- 
ter of the anus, together with that of the bladder, muſt be 
well ſhut. The accelerator muſcle ſeems alſo principally con- 
cerned in the erection, by compreſſing the veins of the cor- 
pus cavernoſum of the urethra. At the ſame time the erec- 
 tores penis, as they are called, ariting from the tubercles of 
the iichium, become tenſe, and are inſerted into the caver- 
nous bodies, ſuſtaining the penis as a ſort of medium between 
the tranſverſe and perpendicular direction. Thus the ſemen 
is driven into the vagina, and into the uterus itſelf, in a proli- 
fic coition : the whole action of which is very impetuous, 
and comes near to a convulſion; whence it wonderfully 
weakens the habit, and greatly injures the whole nervous ſyi- 
tem, as the maladies ariſing from thence, in conſequence of 
the affection of the nerves, without which the ſemen cannot 


be expelled, ſeem to indicate. 


5 5. The Parts of Generation in Females. 


TRE parts of generation in females are ſeveral in number, 
ſome of them external, and ſome internal; and they are all 


ſubordinate to one principal internal part, called the terug. 
The other internal parts are the tubae Fallopianae, ovaria, 


| vaſa ſpermatica, ligamenta lata, the ropes or bands called 1. 
gamenta rotunda, and the canal of the uterus. The external 
parts are the pubes, the alae nymphae, pn. orifice * the 

urethra, and the orifice of the vagina. 1 
| Urerus, The uterus lies between the bladder and the in- 


teſtinum rectum. It is a body inwardly hollow, outwardly cf 
2 
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a whitiſh colour, of a ſolid ſubſtance, and, except in time of 
pregnancy, of the figure of a flat flaſk, being, in adults, a- 
bout three fingers breadth in length, one in thickneſs, and 
two in breadth at one end, and ſcarcely one at the other. 
This ſize varies according to the age of the ſubject. | 

Ihe broadeſt portion is termed the fundus, and the nar- 
roweſt the nech, Its fituation is oblique, the fundus being 
turned backward and upward, and the neck forward and 
_ downward ; the broad ſides he next the rectum and bladder, 
and the narrow ſides are lateral. 

The cavity of the uterus is flat, and ables an oblong 
triangle, the ſhorteſt ſide of which anſwers exactly to the 
fundus; and the two longeſt ſides lie, one on the right hand, 
the other on the left; and they are all bent inward, or to- 
ward the cavity formed by them. 

Of the three angles of this cavity, the two which terminate 
the fundus are perforated each by a narrow duct, which, with 
difficulty, admits a hog's briſtle. The third angle forms a 
flat duct wider than the former, which perforates the neck 
of the uterus lengthwiſe, and terminates at the extremity of 
that neck, by a tranſverſe opening. 29] 

This opening is termed zhe internal orifice of the uterus ; 
and, in the natural ſtate, is narrower than the duct of the 
neck of the uterus,. ſo that only a ſmall probe can be paſſed 
through it. At the edge of this orifice are ſeveral ſinall 
holes, anſwering to the ſame number of * corpuſcles, | 
which diſcharge a viſcid lymph. 

The inner ſurface of the cavity of the uterus is lined by a 
very fine membrane, which at the fundus or broad portion is 
ſmooth and even, but, in the narrow portion which leads to 
the orifice, it is wrinkled in a particular manner, 

The portion of this membrane, which covers the bottom 
of the cavity, is perforated by a great number of conſiderable 
e holes, through which {mall drops of blood may be obſerved 


to 
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to paſs, when the whole uterus is compreſſed ; and ſometimes” © 
it appears to have very ſmall hairs or villi. Theſe villi and 

holes are obſerve to be more or leſs tinged with blood in 

thoſe women who die in the time of their menſes. 

In the narrow part, which anſwers to the neck, each fide 
is divided into two lateral parts by a kind of prominent lon- 
gitudinal line, which is larger in the upper or anterior fies 
than in the lower or poſterior. 

On each ſide of theſe two loagiradinadi lines there are lines 
or rugae obliquely tranſverſe, and diſpoſed like branches, the 
longitudinal lines repreſenting trunks. Between and round 
theſe rugae, there are ſmall lacunae, through which a muci- 
laginous fluid is diſcharged that cloſes the orifice of the ute- 
rus, We ſometimes obſerve in the interſtices between the 
rugae, ſeveral tranſparent globular corpuſcles, which vary 
very much in ſize. Their nature is not yet well underſtood : 
They appear to be filled with a mucous n Naboth con- 
ſidered them as oV. 

Structure f the uterus, The 3 af the body of the 
uterus is ſpongy and compact, with a copious intertexture of 
veſſels. Its thickneſs is nearly equal and uniform in the ſides 
and edges, but the fundus is thicker toward the middle than 
toward the two angles, where the thickneſs decreaſes gradu- 
ally. The edges are likewiſe much thinner near theſe angles 
than near the extremity of the neck 

The uterus is covered by a portion of the peritonaeum, 
wick ſerves it tor a coat, and is the continuation of that 
which covers the bladder and rectum, running up from the 
lower and poſterior part of the bladder, over the anterior part 
of the uterus, and from thence over the fundus, and down 
the poſterior fide, and afterwards going to the rectum. 


On each lateral part or edge of the uterus this portion of 


the peritonacum forms a broad duplicature, which is extend- 
ed on each ade, © more or lets directly to the neighbouring la- 


teral 
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teral parts of the pelvis, forming a kind of membranous ſep. 
tum, between the anterior and poſterior halves of the cavity 
of the pelvis; and it is afterwards continued in a looſe man- | 
ner with the peritonaeum, on the fides of the pelvis. 

Broad ligaments of the uterus, Theſe two broad duplicatures 
have the name of ligamenta lata, and veſpertilionum alae, The 
upper edge of each is partly double, or folded, forming two 
mall diſtinct duplicatures, which may be termed the pinions 
of the broad ligaments. The anterior pinion is more raiſed 
than the poſterior, and they are both very looſe. 

The laminae of all theſe duplicatures are connected by a 
cellular ſubſtance, in the fame manner as the other duplica- 
tures of the peritonaeum; and they contain the Fallopian 
tubes, the ovaria, a part of the ſpermatic veſſels, and of thoſe 
that go to the body of the uterus, the * called the round 
ligaments, the nerves, &c. 

Ovaria. The ovaria are two whitiſh, oval, flat, oblong 
bodies, ſituated on the fides of the fundus uteri, to which 
they are fixed by a kind of ſhort round ligament, and in- 
cloſed, together with it, in the duplicature of the poſterior 
pinion of the ligamenta lata. 

They are compoſed of a compact ſpongy ſubſtance, and of 
ſeveral little balls, or tranſparent veſiculae, called ova; the 
number of which, according to Dr Haller, is found to be 
fifteen and upwards, though Sabatier lays they are about ten 
or twelve, ſometimes more, ſometimes leſs, and that the li- 
quor contained in them has all the qualities of lymph. The 
ſpongy ſubſtance ſurrounds each af theſe veſiculae very cloſe- 
ly, and ſeems likewiſe to furnith them with diſtinct ſpongy 
coverings or calices. 'Thetc veſiculat are caretully to be diſ- 
tinguiſhed from other preternatural ones, termed hydrides. - 
The ligaments of the ovaria lie in the edges of che poſte- 
rior pinions of the ligamenta lata, much in the fame manner 
as the umbilical vein, in the anterior or umbilical ligaments 


of 
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of the liver. They are round ropes of a filamentary texture, 

fixed by one extremity to the corner of the fundus uteri, a 
little above and behind the level of that fundus. They were 
formerly believed to be hollow, and conſidered as vaſa defe- 
rentia. | | 

Tubae Fallopianae. The Fallopian tubes are two flaccid, 
conical, and vermiform canals, ſituated more or leſs tranſ- 
verſely on each ſide of the uterus, between the fundus and 
the lateral parts of the pelvis, and included in the anterior 
duplicatures or pinions of the ligamenta lata. 

Each of them is fixed by its narrow extremities in the 
corner of the fundus uteri, into which it opens, though by 
| ſo narrow a duct, as hardly to admit a large briſtle. From 
thence their diameter augments by degrees all the way to the 
other extremity, where it is about one third part of an inch. 
The body of the tubae goes in a winding courſe, and their 
large extremity is bent toward the ovaria. 

Theſe large extremities are irregularly round, and termi- 
nate by a narrow orifice, a little plaited and turned toward 
the ovarium, where it preſently expands in form of a mem- 
branous fringe, full of plaits and inciſures. Theſe fringes are 
called the broad ends of the Fallopian tubes. | 

The breadth of the fringe is not equal in all parts. Its 
circumference is in a manner oval, and the longeſt ſegment 
of the fringe reaches to, and is fixed in the ovarium. The 
folds are diſpoſed like laminae on the concave ſide, 

Theſe tubes are compoſed of fleſhy fibres, whereof ſome are 
longitudinal, and ſome obliquely circular, with an intertex- 
ture of another very fine ſubſtance. g 

The anterior pinions of the ligamentum latum ſerve for a 
common or external coat to both tubes, and alſo to connect 
them, in the ſame manner as the meſentery connects the in- 
teſtines. From thence the tubes, and eſpecially their fringes, 

come 


| 
92 
i 
2 
5 
t 
* 


"4 4. Eo ns * 


+848 — ) UNINPREGNATED/ UTERUS. / a VI. 


tome to be looſe, and their direction to be very imperfectly 
2::determined... 2h a Rüden 
Their cavity is lined 4 a ſofe e on e eee which 
is plaited longitudinally, almoſt like the inner ſucface of tlie 
-afpera arteriaz and theſe folds ate: ſtronger and broader near 


the great extremities than any where eiſe. Their ſubſtance 


ſeems to be ſpongy, and the interſtices betten them are 
moiſtened more or leſs by a fluid Which is cs dil 
charged there. ; | 
Bloc wefjels. The blood-veſitls of theſe —_ are. Ga dif- 
ferent kinds, viz. the hypogaſtric arteries and veins, the ra- 
mifications of which belong chiefly to the body of the ute- 
rus; the ſpermatic veſlcls, and the two vaſcular ropes, called 
ligamenta rotunda, which might be more properly termed the 
8 00 ropes of the uterus or of the ligamenta lata. 
Tae hypogaſtric branches are arterial and yenal ramifica- 
tions, ariling from the artery aud vein of the lame nanze z 
which having reached the lateral edges of the ULCTUS, are 
diftriputcd 40 alles parts, both internal and cxters, a, form- 
ing a great number of incurvations and particular intertex - 
tures. 15 | 
The arteries of one fide communicate both upon, the ute - 
rus, and through its whole ſubſtance, with thoſe of the other 
ſide; and the arterial ramifications of each fide form nume- 
rous anaſtomoſes with each other, The veins communicate 
together on each fide in the ſame; manner; and all theſe 
blood - veſſels communicate likewiſe with the ſpermatic veſſels, 
with the vaſcular ropes of the ligamenta lata, and with the 


4 1 8 - 


- Theſe frequent anaſtomoſes may * demonſtrated by in- 


4 == or blowing into the hypogaſtric veſſelz, bavipg : firſt 
made proper ligatures to prevent the liquor or air frog un- 


ning into other parts. The extremities of theſg arteries ter- 


MINA and open into the cavity of the uterus, as has been 
| alread ay 
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| already ſaid; ſe] there is this peculiar to the veins, that they 


communicate with the haemorrhoidales, and conſequentiy 


with the vena portae. 


The ſpermatic veſſels have nearly tht ſame origin in fe- 
males as in males, and likewiſe ,the ſame courſe aud inter- 
textures; but they never paſs out of the abdomen, being 
wholly diſtributed. to the  ovaria and tubes; and tacy com- 
municate with the uterine hypogaltrics, and with the vatcu- 
lar ropes of the ligamenta lata. The veins are very large in 
proportion to the arteries, and theſe veſſels ſend out literal 
ramifications which leem to communicate with the meſeraicac 
and vena portae. 

The vaſcular ropes, commonly called the ond 1 gamento, 
are two long ſmall faſc:culi of arteries, veins, and ligamen- 
tous fibres, interwoven and connected together by a fine cel- 
Jular ſubſtance ; and they run in the great duplicature of the 


ligamenta lata, from each corner of the fundus uteri, as far 


as the annular openings ot the abdominal muſcles. 
In this courſe, each rope thruſts outward or raites the an- 


eric lamina of the duplicature, which conſequently gives a 


kind of coat to theſe vaſcular faſciculi, and makes them ap- 
pear like diſtinct ropes connected to this foreſide of the du- 


plicatures. ; 
They ſeem to ariſe from the commun:ication between the 


vaſa ſpermatica and hypogaſtrica, and might be reckoned a 
particular continuation of the ſpermatic veſſels. The diſpo- 


fition of their adheſions to the angle of the fundus uteri, 
with reſpect to that of the tubes and ligaments of the ovaria, 
which lie all near each other, is this: The tubes lie higheſt, 
the ligaments of the ovaria moſt backward, and the vaſcular 
ropes forward, and a little lower than the ligaments of the 


oy aria. 


' Afterwards they run in a courſe, nearly reſembling that of 
the” ſpermatic veflels in males, paſs out of the abdomen, 
Vor. II. 7% through 
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through the openings of the abdominal muſcles, and are loſt 


in the fat of the upper and middle parts of the groins. As, 


they paſs out of the abdomen, they are accompanied by a 
production of the cellular portion of the peritonaeum, as the 


| ſpermatic rope in men, and by a faſciculus of fleſhy fibres, | 


repreſenting a kind of cremaſter. 


| Nerves, yymphatict, &c. Beſides all the veſſels hitherto: 


mentioned, we obſerve nerves and lymphatics, to which we 
may add the lactiferous ducts that are ſeen in an advanced 
pregnancy. The nerves come from the lumbares, ſacri, and 
Jympathetici maximi, in the ſame manner as in males. The 
Iymphatic veſſels run chiefly in the coats continued from the 
er. 

Pubis. The pubis is that broad eminence at the lower part 
of the hypogaſtrium, between the two inguina, on which the 
hairs grow at a certain age, called in Latin by the ſame 
name, and almoſt of the ſame kind with thoſe found under 


the axillae, This eminence is owing to a particular thick- 


neſs of the nembrana adipoſa which covers the fore part of 


the oſſa pubis, and ſome. ſmall portions of the neighbouring 


muſcles, 


Sinus and alae. The longitudinal cavity which reaches 
from the middle and lower part of the pubes, within an inch 
| of the anus, was by the antients termed nus, and they cal- 
led the lateral parts of the cavity alae, which is a more pro- 
per name than that of /abia, commonly given to them. The 
Places where the alae are joined above and below are termed: 


commiſſures, and may likewiſe. be called the extremities or angles 


of the » Janus. | 
The alac are more prominent, and thicker 88 EIN 3 
low, and ne nearer eac ch other below than above. They are 


chictly compoled OL the fin, cellular ſubſtance, and fat. The 


exterior 1kin is a continuation of that of the pubes and in- 


guina. It is more or lets even, and furniſhed with a great 
| number 


a 
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number of glandular corpuſcles, from which a whitiſh ceru- 


- minous matter may be expreſſed; and after a certain age it | 


is likewiſe covered in the ſame manner with the puibes. 

The inner fide of the alae is ſomething like the red por- 
tion of the lips of the mouth; and it is diſtinguiſhed every 
where from the external fide by a kind of line, in the ſame 
manner as the red portion of the lips from the reſt of the 
ſkin, being likewiſe thinner and ſmoother than the outward 
ſkin. A great number of pores are obſervable in it, and al- 
19 numerous glandular corpuſcles, which turnith a liquor 
more or lefs ſebaceous; and theſe corpulcles are e larger near 
the edges than in the other parts. ; . 

Lacunae, Near the inner edge of the i inner ſurfaces of 
the alae, on each ſide of the orifice of the vagina, we find a 
ſmall hole more viſible than the reſt. theſe two holes are 


termed /acunae, and they communicate by two ſmall dudts 
with the ſame number of follicular bodies lying in the ſub- 


ſtance of the alae, and which may be confidered as ſmall 
proftates, anſwering to the glandulae proſtaticae inferiores in 
males. When compreſſed, they diſcharge a viſcid liquor. 
Above the ſuperior commiſſure, a thin fat ligament runs 
down from each ſmall branch of the ofia pubis, which pene- 
trates the fat in the fubſtance of each ala, and is loſt therein 
inſenfibly near the edge. Theſe may be conſidered as the 
ligamenta ſuſpenſoria of the alae. The inferior commiſſure 
of the alae is very thin, or like a membranous ligament, and, 
together with the neighbouring parts of the inner fide, it 
forms a foſſula termed navicularis, or ſcaphoides. The ſpace 
between the inferior commiſſure and anus, termed pe; inacumy 
is about a large ſinger's breadth in length. 
The other external parts are ſituated in the ſinus, and hid 
by the alae. . Directly under the ſuperior commillure, lies 
the clitoris with its cover, called pracputium. A little lower 


3s the orifics of the urethra z and below that is the orifice of 


the 
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the great canal ofthe uterus. The circumference! of this 
ofifiet is bordered; either by a membranous circle; called * 
men, or by flethy portions,” termed carunculae myrtiſormer. 
On each ſide of the clitoris begins a very prominent fold, 
Uke à criſta, which runs down obliquely on each fide of the 


orifice of the urethra. Theſe folds are termed nymphae, and 
| they might likewiſe be named criſta clytoridis, On each fide: 


of the great orifice lies the ſmall proſtaric hole ppt de- 
ſcribed. 5 
Clitoris. The Andres appears at firſt ſight like a ſmall im- 
perforated glans. Its upper and lateral ſides are covered by 
a*kind of pracputium, formed by a particular fold of a por- 
tion of the inner ſide of the alae, which appears to be glan- 
dular, and to diſcharge a certain moiſture, and its inſide is 
granulated. 
By diſſection, we diſcover in the clitoris a trunk and two 
branches, as ia the penis, conſiſting of a ſpongy ſubſtance, 


and of very elaſtic coats, but without any urethra. This 


ſubſtance may be inflated either by air or anatomical injec- 
tions into the artery, &c. The trunk is divided into two la- 


teral parts by a middle ſeptum, from the bifurcation to tlie 


glans, where it is inſenſibly loſt. . 
The biturcatian of gh trunk is on the edge of the —_ 


lagirous arch of, rh $mil3 pubis; and the branches, which 


reſemble the roots of the corpora cavernoſa, are inſerted in 
theſunferiar, rani.ofitÞeſe bones, and in thoſe of the ofa if 
chium, Where they 46&ninate by degrees; but there is ſomes 
times a membranous tube on each ſide, which reaches to the 
tuberoſity of the iſchium. Ws 1381 Abe 
The trunk of thenclitoris is ſuſta nt by a e 

ſaſpenſorium nxed in he ſymphyſis of the offh pubis, and 
containing this ans infits duplicature, n as in the other 
ſex. = | view 
9 | | 5 | | Fong 
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Four muſcles or faſciculi of fleſhy fibres are inſerted in 
the trunk of the clitoris, two on each fide. One of them 
runs down on the foreſide of the neighbouring corpus caver- 
noſum, and is inſerted by a tendinous or aponeurotic portion, 
partly in the extremity of the corpus cavernoſum, and partly 
in the tuberoſity of the iſchium. Theſe two muſcles are 
called ereFores ; but the name of ebe cv. would be more 
prdpe n 5 | - 214 Io 

The other muſcle on each ſide lies under the 23 and 
runs down on the ſide of tire urethra and great orifice of the 
uterus, all the way to the anus, increaſing gradually in breadth. 
in its paſſage, and terminating partly like that which is called- 
accelerator in males. 

Tlheſe two muſcles ſurround very cloſely the lateral parts 
of the urethra and of the great orifice. They expand very 
much as they deſcend, and are ſpread on the lower and la- 


teral parts of the great orifice; for which reaſon ſeveral ana- 


tomiſts have conſidered them as muſcular ſphincters. All 
theſe four muſcles, and eſpecially the two latter, are often» 
times almoſt covered with fat. 

The blood-veflels of the clitoris come chiefly from the hy- 
pogaſtricae, and the nerves from the ſecond and third pairs 
of the nervi facri, by means of wich they communicate 
with the inferior meſenteric plexus, and with the great ſym- 
pathetici. U | 

Nymphae, The nymphae, criſtae clitoridis, or, as they 
may likewiſe be termed, alae minores fue internae, are two 
prominent folds of the inner ſkin of the great or external 
alae, reaching from the praeputium of the clitoris to the two 
fides of the great orifice of the uterus. They begin very 
narrow, and, having increaſed in breadth in their courſe 
downward, they are ou contracted at their lower extre- 
1 1295 
| They 
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| They are of a ſpongy ſubſtance, intermixed with glands, 
ſeveral of which may be perceived by the naked eye. Their 
tuation is oblique, their upper extremities lying near each 


other, and the lower at a much greater diſtance. In married 
women they are more or leſs flaccid and decayed. n 

Urethra. By the urethra in females, we mean the urinary 
duct, the orifice of which is between the nymphae below the 
_ glans of the clitoris. The ſides of this orifice are a little 
prominent and wrinkled, and perforated by ſmall lacunae, 
from which a viſcid or mucilaginous liquor may be ſqueezed. 
In time of pregnancy, this orifice is ſometimes drawn a little 
Inward. 

The body of the urethra is a 8 duct of the ſame ſtruc- 
ture as in males, but much ſhorter, ſituated directly under 
the trunk of the clitoris, and above the great canal of the u- 
| terus, adhering to each of theſe canals between which it lies 
by membranous filaments. It paſſes under the cartilaginous: 
arch of the oſſa pubis, and terminates by an oblique opening 


at the neck of the bladder, being bent a little downwards be- 


tween its two extremities. 
The internal membrane of the arethea is a little laited, 


and perforated by ſmall holes, which communicate with fol- | 
liculi, lying hid in its ſubſtance, as in males. If we blow into | 


one of theſe holes, we obſerve a ſmall canal to be inflated, 
which runs from without inwards, and terminates in ſome 


places by a kind of ſacculus, by ee which : a viſcid 


liquor is diſcharged. | 
The continuation of this membrane, which lines 0 neck 
of the bladder, forms likewiſe ſeveral rugae, more or leſs e- 


qual; but that which lines the cavity of the bladder is wrink- 


led in an irregular manner when the bladder is empty. 


T! he vagina. The great canal, formerly called the neck of 
the uterus, is ſituated below the urethra, and above the ex- 


tremity of the inteſtinum , a little obliquely, being 
| | more 
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more raiſed on the inner and back part than on the outer 
and fore part. 

Its inner or poſterior extremity joins the extremity of the. 
body of the uterus, and ſurrounds its orifice much in the 
fame manner as the duodenum ſurrounds the pylorus, gr as 
the ileum is ſurrounded by the caecum and colon. 

The anterior extremity forms the great orifice, which les 
under that of the urethra, and above the foſſula of the infe- | 
rior commiſſure of the alae. | 

The body of the canal is chiefly compoſed of a ſpongy ſub-⸗ 
ſtance, interwoven with numerous blood-veſſels; and it is 


commonly longer and narrower in | virgins than in married 
women. 
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Its inner or concave ſurface has ſeveral tranſverſe rugae, ; 
and is covered by a particular membrane. The rugae are 
formed by oblong narrow eminences, incurvated like portions 
of arches, placed very near cach other, and diſpoſed in ſuch a 
manner as to divide the cavity of the canal into an upper and 
lower ſide, | | | 

By the union of the extremities of the upper and lower 
rugae, a 'kind of raphe or ſuture is formed on the right and 
left ſides; and both arches are ſometimes interſected i in the 
middle, and ſo form two half arches; but in this there is 
ſome variety. | 

In general, theſe arches are very cups in young 
perſons; become gradually more ſuperficial in married wo- 
men, and are quite loſt in time of delivery. 1 

The inner or poſterior extremity of this great canal fans. : 
rounds the orifice of the uterus a little obliquely, in ſuch 4 4 
manner as that the upper fide of the canal lies very near the | 

orifice, and the lower fide at a greater diſtance from it ; and 
this makes the extremity of the uterus appear to advance 
more into the canal on n the lower than on the upper _ i = | 


| .» 
5. VINIPREGNATED UTERUS. | Patt vt. 


TY Circulus mpegs, The exterior or anterior extremity 
of the great canal in virgins, and eſpecially before the firſt e- 
ruption of the menſes, is commonly bordered by circular 
membranous folds of different breadths, more or leſs ſmooth, 
and ſometimes ſemilunar ; which, in ſome ſubjects, leaves 
but a very ſmall opening, in others a larger opening; and, in 
all, renders the external orifice narrower than the reſt of the 
cavity. This fold, called hymen, is formed by the union of 
the internal membrane of the great canal with that. on the 
inſide of the alae, and repreſents a membranous circle of 
different breadths, and ſometimes uneven, _ 

Carunculae. This membranous circle is commonly ruptu- 
red after the conſummation of marriage; is quite loſt in de- 
livery, and afterwards only ſome irregular portions of it re- 
main; which, from their ſuppoſed reſemblance to myrtle- 
«leaves, have been termed carunculae myrti ifarmes. This circle 
may likewiſe ſuffer ſome diſorder by too great a flux of the 
menſes, by 9 levity, and other Particular acci- 
dents. 

Plexus retiſormis. Zach ſide of he anterior portion of the 
great canal is covered exteriorly by a thin, broad, cavernous, 
and vaſcular plexus, called the plexus retiformis of that canal. 
Theſe two planes run down on each ide of the clitoris be- 
hind the nymphae, and likewiſe cover the urethra like a col- 
lar, before they are ſpread on the great canal. 

This plexus is ſtrictly united to the muſcular portions, 
i commonly taken for accelerators or conſtrictors, lying between 
theſe portions and the lateral parts of the urethra, and of 
the great canal. 
This plexus may be inflated by air like a flaccid ſpleen, or 
like the ſpongy ſubſtance of the clitoris, with which it ſeems 
to have ſome communication; and on this account the late- 
ral portions of this reticular plexus have been named the in- 
. gernal crura of the clitoris. It is a kind of rete-mirabile, 
compoſed 
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compoſed of veſſels which come 2 from the hypogat: 
tricae, 

It till remains to be obſerved, that, on each fide of the 
bottom of the pelvis, in both ſexcs, oppolite to the lower part 
of the bladder, there is an aponeurotic or tendinous ligament, 
which runs over the inner ſurface of the mutculus obturator 
internus from before backward, I he anterior extreminy-of 
this ligament is fixed on one fide of the middle portion of 
the ſymphytis of the offa pubis, and the poiterior extremity 
to the middle part of the FER lacro- ſetaticum, for- 
merly deſcribed. ä | * 

A little above the elongation called the neck oi-the bladder, 
there i is another ligamentary expantion on each ide of the 
bladder; the fore part of which is narrow, aud fixed to the 
anterior extremity of the ligament already mentioned; and 
the broad poſterior part to the ſide of the bladder. Theſe 


two lateral expanſions may be conſidered as proper liga- 


ments of the bladder, by which it is connected to the inner 
fide of both oſſa pubis. 
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EXPLANATION os TABLE XI. 


1. Trachea. 
2. The internal jugular vein. 


63. 
4. 
5. 
6 


16. he ſtomach, preſſed by the liver toward hy left fads. 


17. 


The ſubclavian vein. 
Vena cava deſcendens. 


The right auricle of the heart. 


The right ventricle, the pericardium being . 
Part of the left ventricle. 


Aorta aſcendens. | 


Arteria pulmonalis. 
The right lobe of the lungs, part of which'i: is cut off to 
ſhew the great blood veſſels. 


The left lobe of the lungs. 
The diaphragm. 

The liver. | 
. The ligamentum rotundum. | | 
The bottom of the gall-bladder projecting beyond the 


anterior edge-of the great lobe of the liver. 


The ſmall guts, 


18. The ipicen. 
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(459 ) 
EXPLANATION es TABLE XII, 
1. The under ſide of the liver, £ PS 


2. Ligamentum rotundum. 
3. The gall-bladder. 
4. The pancreas. 
5. The ſpleen. 
6. The kidney. 
7. Aorta deſcendens. 
8. Vena cava aſcendens. 
9. The emulgent vein. 
10. A probe under the ſpermatic veſſels and the arteria me- 
ſenterica inferior, and over the ureters. 
11. The ureter. 
12. The iliac veſſels. | 
13. The inteſtinum rectum. 
14. The bladder of urine. _ 
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+ © EXPLANATION os TABLE XII. 


Ficvnr I. Gives a front view of the uterus in ſitu ſuſpen- 


_ ded in the vagina; the anterior parts of the oſſa if- 
chium, with the oſſa pubis, pudenda perinacum, and 


anus being removed 


A The. laſt vertebra of the loins. - 


BB t he ofla ilium. 
CC Tne acetabula. 


D he inferior and ee parts of the do iſchium. 


E The part covering the extremity of the coccyx. 


5 F !he inferior part of the rectum. | 
66 ihe vagina cut open longitudinally, 4 hed on 


each fide of the colium uteri, to ſhew in what. manner 
the uterus is luſpended i in it. 

HH- Part of the veſica urinaria ſtretched on each fade of the 
vagina, and inferior part of the fundus uteri. 

J The collum uteri. ä 

K The fundus uteri. 

LL Lhe tubac F allopianae and 1 

MM The ovarla. 

NN the ligamenta lata and 1 

OO, the ſuperior part of the rectum. 


FiGURE II Gives a view of the internal parts as ſeen from 
the right groin, the pelvis A. divided longitudi- 

| nally. 

A The laſt vertebra « the loins. 

BC The os facrum. 

D The left os ilium. 

E Ihe inferior part of the left os iſchium. 

F The os pabis of the ſame fide. 

G The foramen magnum, 

H The acetabulum. 

III The inferior part of the rectum and anus. I 

K. The 
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(! 4a: 
K The os externum and vagina, the os uteri lying looſely in 


it. 
L The velica'urinaria. 
MN The collum and fundus uteri, with the view of the ca- 
v:ty of both. The attachment of the vagina round 
the outſide of the lips of the mouth of the womb is 
likewite here ſhewn ; as alſo the ſituation of the uterus, 
as it is preſſed downwards and backwards by the inteſ- 
tines and urinary bladder into the concave and inferior 
part of the os ſacrum. | 
O The ligamentum latum and . of the left fide. 7 
P' The Fatlovian tube with the fimbriae. 


Q The ovarium. 


RR The ſuperior part of the —_— and W part of the 
colon. 


FicURE III. Gives a front view of the uterus in the begin- 
ning of the firſt month of pregnancy, the anterior 
part being removed, that the embryo might appear 
through the amnios, the chorion being diſſected off. 

A The fundus uteri. % 


B The collum uteri, with a view of the rugous canal that 


leads to the cavity of the uterus. 
L The os uteri. 
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( 462 ) 
EXPLANATION os TABLE XIV. 
Repreſents the abdomen of a woman opened in the fixth or 


ſeventh month of pregnancy. 


AAAA The parietes of the abdomen opened and turned 
| back to ſhew. 


B The uterus. 


CCC The inteſtines raiſed 9 


PEN this Geure it appears, "kad the ſtretching of the ute- 
rus can eaſily be felt at this period, in lean ſubjects, through 
the parietes of the abdomen, eſpecially if the inteſtines do 
not lie before it. In genera], indeed, as the uterus ſtretches 


it riſes higher, by which means the inteſtines are alſo raiſed 


higher, and are likewiſe preſſed to each fide. Hence the 
nearer the woman is to her tull time, the * is the 
more eaſily felt. 
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A 


cavity, 294 

Alae minores, ſive internae, a name of the nymphae, 453. 

Antiproſtatae deſcribed, 430. 

Anus, 323. 

Aorta, receives che blood from the left ventricle of the heart, 

214. 

——- deſcendens, ib. 

Appendices epiploicae, 380. 

Appendicula vermiformis, 317. 

Aqueducts of Cotunnius, 148. 

Arbor vitae, 35. 

Areola of the breaſts deſcribed, 2 201. 

Arteria pulmonaris, $396 ©: 

—— Coronariae, 217. 

— hepaticae propriae, 359. 

—— umbilicales, 406. 

Auricule of the heart, 215. Appendix of the left, 216. 

B 

Bile, account of it, 382. Secretion, ib. 

Bladder, its ſituation, figure, and diviſion, 405. Its ſtructure, 
ib. Its blood veſſels and nerves, 408. 

Blood and juices, their nature, 233. Its heat, ib. The vapour, ex- 
haled from it, 234. Crafſamegtum, 235. Pleuritic cruſts, 
how formed, ib. Sea-ſalt in the blood, 236. Earth, ib. Iron, 

-ib. Air, ib. Experiments with different ſubſtances, ib. The 
blood analyſed, 237. Viewed with a microſcope, 238. Dia- 
meter of its globules, ib. Fibres, 2 39: Serum, ib. Cauſe 
of its redneſs conſidered, 284. 

Blood · veſſels, two different kinds of them in the lungs, 259. 


Brain and its appendages deſcribed, 10. 
Bronchiae deſcribed, 257. 4 


C 


Calamus ſcriptorius, 34. 
Capſula Gliſſoni, 357. 
Capſulae attrabiliariae, 491, 
— renales, ib. 


BDOMEN deſcribed, 292. Integuments of it, 293. Its 


* 


f 
7 
. 
3 
27 
ES 
\.- 34 
79 
ri 
» * 
1 
7 
£3 
15 
3% 


S 
ö 
i . 
*Y 
1 


7 EE TIES roo 


\ 
2 FP LE 


+ 


* 
2 RN 


wr 


_ 
. n . 


oO 9 I 
* * 


E N. D E KX. 464 


Cartilagines arytenoidacae, 172. e 

Cartilago thyroidaea, 171. | 

cricoides, ib. 

Caruncula lacrymalis, 96. Of the urethra, 427. 

Carunculae myrtiformes, 456. Why ſo called, ib. ne, 
ib. 

Centrum ovale of the brain, 25. 

Cerebellum deſcribed, 33. 

Cercbrum deſcribed, 22. 3 

Cheeks deſeribed, 157. Muſcles of them, 1 58. 

Cryitalline lens, its denſity and refracting power, 108. 

Cilia deſcribed, gg. 

Circulation of the blood, 220. 249 

Circulus membranoſus deſcribed, 456. 

Clitoris deſcrib:, 452. Its trunk and muſcles, ib. Origin of 
ite blood veſſels, 453. | 

Cochlea of the ear, 140. | | 

Coecum, a diviſion of the inteſtines ſo called, 317. Its nerves, 
332. f 

Cob, ar. inieſtine, 319. Nerves of its arch, 332. Of its laſt 
convolutions, ib. | 

Concave glaſſes, their nſe, 112. 

Convex glalſes, their ule, ib. 

Cor, 209 

Corpora albicantia, 452. 

fimbriata, 27. 

cavernoſa, 428. 

—— Pyramidala, 36. 

ſtriata, their deſcription and ſituation, 28. 

Corpus calloſum, 24. 

Coughing, 286. 

Cremaſter muſcle, i its deſcription, origin, and uſe, 416. 

Criſta clitoridis, 452. 


| D: 
Dartos muſcle deſcribed, 413. 
Deglutition, 189. 

Diaſtole, what, 220. 

Digeſtion, how performed, 333. 
Dittance conſidered, 114. 
Ductus auris palatinus, 143. 
choledochus, 361. 

— cyſticus, ib. 

—— Ccyſto- hepatici, 363. 

— hepaticus, 358. 

—— inciſorii, 123. 

— lacrymalis, 122. 


de iy 
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Ductus laRiferi, 200. 
— Pancreaticus, 3686, | | i 
—— Virſungy, ib. | 1 
Duodenum, a diviſion of the inteſtine ſo called, 310. Structure, = 

311. Glands, 312. Arteries and veins, 329. Nerves, 332. 
Dura mater, its ſituation, diviſion, cotapolition, &c. 11. 


E 


Ear, 128. Muſcles, 131. Arteries, 133. The bony parts of 
it, 134. Internal ſoft parts, 145. | =" 

Epidydimis deſcribed, 418. 

Epiglottis, its figure, 173. 

Eye, 75. Its ſituation and compoſition, ib. The orbits, 76. 
Humours and capſulae, 83. Muſcles of the globe, 87. 
Their number, names, ſituation, and uſe, ib. Nerves, 100. 
Veſſels and appendages, 98. 


F 
Feneſtra ovalis, 135. 
Foramen lacerum, 20. 
Fornix, deſcription of it, 27. 

G 


Generation, male parts of, 412. 
— female, 443. 
Glandula pinealis, 32. 
— pituitaria, ZI. 
— lacrymalis, 94 
SGlandulae amygdalae, 175, 187. 
| bronchiales, 264. 
buccales, 187. 
ceruminoſae, 132. 
ciliares, 95. 
lacrymales 94. 
labiales, 187 
linguales, 186. 
maxillares, ib. 
molares, 187. 
Pacchioni, 58. 
palatinae, 187. 
parotides, 185. 
renales, 401. 
ſalivales, 184. 
ſublinguales, 186. 
thyroidiae, 188. 
Glans penis deſcribed, 426. | 
Globe or ball of the eye, 77. Its compoſition, coats, humours, 
&c ib. 
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Glottis, 1 
Gums delicribed, 1 57. 


_ Head, 9. 

Hearing. 150. Weasel by the vibrations of the air, ib, 

Heart, particular ſituation of it, 209. Ules, fleſhy fibres, ſub- 
ſtance, &c. 218. Its phyſiology, 221. Its innate motion, 
222, ; 2 4 1 4 { 4 Py 

 Hepar, 353. 

Hiccup, 286. 

Humours of the eye, 83. 

e a membranous circle ſo na 456. 


I 


Jejunum, a diviſion of the inteſtines ſo called, 313. Its ſitua- 

tion and ſize, ib. Its ſtructure, ib. Its arteries, 329. Nerves, 
2 

lem, an inteſtine fo called, 316. Its ſituation and Rruſture, 
ib. Its blood vellels, &c. 329. 

Incus of the ear deſcribed, 136. 

Infundibulum, 30. 

Inteſtines. 308. Their ſituation, ſize, and diviſion, ib. Their 

ſtructure, ib. Their blood-veſſels, 329. 

Inteſtinum coecum, its ſituation and ſtructure, 317. 

colon, its ſituation, &c. 31 9. Its cells, 320. 

duodenum, 311. | 

ileum, 316. 

— jejunum, 313. 

— rectum, 323. 

Iris, 81. 

: Iter ad quartum ventriculum, 30. 


1 
Kidneys, their Gruntion, figure, and diviſion, 393. Their blood- 
veſſels, 394. Coats, 395. Subſtance, 396. Pelvis, 397. 


L 


Labyrinth of the ear, 139. 

Lacunae of the urethra, 430. Of the parts of generation in 
women, 451. 

Larynx, 170 Its ligaments, 17 3. Muſcles, 175. Uſes, 176. 

Laughter, 286. 

Lien, 371. The human one very different from that of reg | 
373. 5110159 251 
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Ligamentum ſuſpenſorium, 432. 

— ciliare, 80. 

— coronarium, 3 56. 

H hepatis ſuſpenſorium, improperly ſo called, 356. 

Light, how its rays are refracted, &c. 106. 

Lips deſcribed, 157. Great variety in their muſcles, 158. E- 

numeration of them ib. mn lip, ſometimes moved by the 
- muſcies of the noſe, 159. 

Lobes of the liver deſcribed, 353. 

Lobulus Spigelii, the ſmall lobe of the liver, deſcribed, 354. 

Liver, its external coats, 353. Remarks on its veſſels, 365. 

Lungs, general and particular ſituation, figure, and diviſion, 256, 
Lobes, ib. Structure, 257. Coats, ib. Interlabular ſub- 
ſtance, 258. Veſſels, 259. Nerves, 260. Lymphatic veſ- 
ſels, 261. Ligaments, 9g |; | i 


M. 


Malleus of the ear deſcribed, 137. 

Mammae delcribed, 199. Their body, 200. | Corpus adipoſum, 
ib, Arteries, veins, and nerves, 202. 

Maſtication, 189. ET 

Meatus auditorius externus deſeribed, 134. Wanting i in chil- 
dren, ib. 

internus, 142. ö 

Mediaſtinum deſcribed, 203. 

—— fcroti, 414. 5 | | 

Medulla oblongata, 35. Its fubſtance, 36. Productions, ib. 


— ſpialis deſcribed, 40. Subſtance and body, 41. Produc- | 


tions, 42. 
Membrana arachnoidea, 39. 
- conjunciiva deſcribed, 93. 
— Ruylichiana, 80. 
— tympani, 144 Haller's opinion of its perforation, 152. 
' Meſentery deſcribed, 325. Its divition, 326. Structure, ik 
Meſocolon, 326. 
Motion, periſtaltic, of the inteſtines, 30), 347. 
Mouth, 156 Meaning of the word, ib. Its external and in- 
ternal parts, ib. | | 


Myopes, * ſo called, 111. 


N N. | | x 
Nates cerebri, 28. | | 
Navicularis, the foſſula ſo called, 451 
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Merve of the brain and ſpinal marrow, 43. Of the medulta L 
oblongata, ib. Firſt and ſecond pair, 44. Third pair, 45. 
Fourth pair, 46. Fifth pair, ib. Sixth, ſeventh, 4 
eighth pairs, 47. Ninth and tenth pairs, 48. Nerves of the 
medulla ſpinalis enumerated, 48, 49. Their productions, 

50 Neryes of the noſe, 124. Of the lungs, very numerous, 
260. Of the ſtomach; 306. Of the inteſtines, 329 Of the 
liver 359. Of the paicreas, 370. Of the ſpleen, very nu- 
merous. 374. Ot the kidneys, 394. Of the bladder, 408. 

Of the parts pf generation in males, 435. Of the parts of 
generation in women, 450. Compoſition, 62. Size ot their 

fibres not known. ib. Their ſubRance very tender, ib. Dif. 
ferent opinions concerning their ſolidity, 69. Suppolition of 

an extreme rapidity in the motion of the nervous fluid, 72. 
Various arguments for and againſt it, 92. 

Nolte, its external and internal parts deſcribed, 106. Of the 
nerves, 124 | phe a 118. Muſcles, 119. Oſes of them, 

120. Arteries, 124. 
Nymphae deſcribed, 453. Their ſubſtance, id. 


O. 


Objects, whether or not painted on the retina, conſidered, 109. 
Ociophagus, its ſituation, figure, &c. 289. 

Omenturn, 377. Its ſtructure, 378. Vellels, 381. 

little, deſcribed, 378. 

Os orbiculare, 138 | 

Oſſicula auditus, 136. 


Ova, 446. 
Ovaria, 446. Their compoſition and ligaments, u ib. 


FP. 
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Palate deſcribed, 159. 


Palpebrae deſcribed, 92. 
Pancreas deſcribed, 368. Its ſituation, diviſion, wu fre, ib. 


Papilla of the breaſt, 201. Its body, ee e. 202. 

Pedes hippocampi, 27. 

Pedunculi cerebelli, 35. 

Pericardium, 207. 

Pericranium deſcribed. 9. Gitte? 

Peritonaeum, 295. Cellular fubltance, ib. Its productions, 
296. Round ligaments, ib. ii es 
Pharynx deſcribed, 182. Irs muſcles, 184. 
pelo g y of the brain and Luerden, 36. wv 

2 Pia mater deſcribed, 21 

Pleura deſcribed, 203. Its arteries ry i 205. Nerves ib, 
Uſe, 206. 216 E 

Plexus choroides, 30. D er 10 : 

— retiſormis, 456. Ort eesDIIEI LILY 
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Pomum Adami, 170. 

Pons varolii, 36. 

Pori biliarii, 348. 

Preputium in men, 431. 

Preſbyopi, what, and why ſo called, 112. 
Proſtatae deſcribed, 425. 

Pubes, 450. 

Pulmones, 56. 

Puncta lacrymalia, 96. 

| n na, 304. 


—— 3 ee RR ed. 


3 
Rays, their divergency, refraQion, and refleQion, conſidered, 
106. 


Rectum, a diviſion of the inteſtines ſo called, 323. Its arteries: 
furnithed by the haemorrhoidals interna, 331. Its veins ra- | i 
mifications of the meſaraica minor, 332. Its ner ves, ib. | 

Refraction, what, 106. 

Renes, 393- 

ſuccenturiati, ib. 

Reſpiration, 267. Wriſberg's account of it, 287. 

Retina, 82. From what produced, ib. 


— -- - 


8. 


Sacculus lachrymalis, 122. 
Saliva, 189. 
Scrotum deſeribed, 413. 
Sella turcica, zo. 
Semen, 436. 
Septum lucidum, 26. 
ä palati, 160. 
Sight deſcribed. 102. 
Singing explained, 181. 
Sinus venoſus liniſter, 216, 
vaginae, 450. 
venoſi, 55. 
Smelling, 125. 
Sneezing, 286. 
Soul, its ſeat, 67. 
Sound explained, 150. 5 
Speech performed by means of the tongue, 181, Inſtances 4 | | 
people who ſpoke without one, 170. | 
Spleen deſcribed, 371. Courſe of its jymphatic veſſels, 37%, | 
Stapes, a bone of the ear, 138. | 4 
Succus gaſtricus, or ſtomachicus, 2 303. TT 5 5 1 
Pancreaticus, 370. | | | 
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- Stomach, figure, COrFALUTERs &c. 299. Uſe, 306. 


Supercilia, 90. 


Syttole, what, 220. 


T. 
Tarſi of the palpebrae deſcribed, 92. 
Taſte, how occaſioned, 167. 
Tears, how produced, 103. 
Temperaments conſidered, 240. Writberg? 8 account of them, 


243 
Teſtes deſcribed, 41 6. Their coats, ib. 
Te ſtes cerebri, 28. | 


Thalami nervorum opticorum, 29. 


Thorax, 197. Its cavity, 198. Arteries and veins of i it, 202, 

Thymus deſcribed, 206 1 

Tongue deſcribed, 162. Papillae of three different kinds, 163. 
Its muſcles, 16.4. Ligaments and blood veſſels, 166. Nerves, 
ib. Its uſes. 167. Inſtances of people wow ſpoke without a 
tongue, 170. 

Torcular herophili, 20. 


Trachea arteria deſcribed, 261. Its ſeveral cars. 264. 


Tubae Fallopianae deſcribed, 447: 

Toherculae of the brain; 31. Different n names given them by 
the antients and moderns, 32. | 

quadragemina, ib. 

Tubus Euſtachianus, 45. 

Tunica vaginalis, &c. of the teſticles, 415, 

arachnoidaea, 22. 

choroides, 80. / 

— f{clerotica, 78. 

cornea, 79. 

—— — Albuginea, 87. 

Tympanum, 134. 


U. V. F | 5 


Vanida, &c. 454. 
Valvula palati deſcribed, 160. 
coli, how formed, 321. 


Valvulae arterialis, 214. 


ſemilunares vel {igmoidales, 213. 

— - triſcuſpedes five triglochines, ib. 

— mitrales, ib. | 
Conniventes, 310. their formation, ib. 
Vaſa deferentia, how formed, 422. 
ſpermatica, 419. 


Velum * palati, 160. 
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Vena epiploica ſiniſt ra, 38r: 

epiploica dextra, ib. 

portae hepaticae. 358 

Venae pulmonares, 216. 

coronariae, 217. 

—— hepaticae, 358. 

 —— pudicae internae, 433. 

Ventricle, third, of the brain, 29. 

fourth, 34. 

Ventriculi laterales, 26. | 

Ventriculus, 299 lts coats, 301. 

Veſica urinaria, 405. 

Veſicula fellis, 361. 

Veſiculae bronchiales, 263. 

ſeminales, 423 

Veſtibulum auris, 139. 

Voice, 178 How produced by the air in reſpiration, ib. 
cute and grave ſounds accounted tor, 180. 

Urachus deſcribed, 406. 

Ureters, 393. 

Urethra, 423. In women, 454. 

Urine, 409 


ev 


A- 


Uterus, 443. Its canal, commonly called ws 4 444. Ito 


ſituation and lublance, 446. 
Uvea, 81. 
Uvula deſcribed, 159. 


Weeping, 286. 


END OF VOLUME SECOND. 
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